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SHEWING, 

By Plain and Practical Rules, how to Survey, 

Protratt, Call up, Reduce or Divide any Piece ot 
Land whitfoeverj with New Tables for the eafe 
of the Surveyor in Reducing the Meafures of Land. 

MOREOVER, 

A more facile and fare Way of Surveying by the 
Chain, than has hitherto been Taught, 

AS ALSO, 

How to lay out New Lands in SLttlttitU or elfewhere: 
And howtp make a Perfedt Map or a River's Mouth 
or Harbour } with feveral other Things never yet 
Poblifli'd in 6Tir Language. 
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HAT would be more ridicu- 
lous, than for rrflP^f*go a- 
bout to Praife an Art that 
* all Mankind know they cannot live Peacea- 
bly without ? It is near hand as ancient ("no 
doubt on'tj as the World : For how could 
Men fet down to Plant, without knowing 
lome Diftinction and Bounds of their Land? 
But ( Nece/fity being the Mother of Inven. 
tion) we find the Egyptians, by reafon of 
the Nyles over-flowing, whfch either waflit 
J away all their Bound Marks, or cover'd 
I them over wrh Mud, brought this Meafur. 
f ing of Land firft into an Art, and Honour- 
ed much the Profeflbrs of it. The great 
Ufefulnefs, as well as the pleafanc and de. 
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lightful # u cly, and wholfom Exercifc of 
which, tempted • fo many to apply them* 
fclves , hereto, that at length in Egypt (as 
in ^tnudas) every Ruftick could Meafure 
hfeyOwn Land. . 

rom Egypt) this Art was brought into 
5me, by Tholes, and was for a long time 
/ called Geometry • but that being too com- 
prehenfive a Name for the Menfuration of 
a Superficies only, it was afterwards called 
Geodtjid j^fftd what Honour it ftilHiad conti- 
nued to have among the Antients, needs no 
better Proof than Tlatds ^pvjUfonM i^u Mn 
And not only Tlat 0, but mod, if not all the 
Learned men of thefe times, refuted to ad- 
mit any into their Schools, that had not been 
firft entrcd in the Mathetnaticts, efpecially 
Geometry and Arithmetic!^ And we may fee, 
the great Monuments of Learning built on 
thefe Foundations, continuing unfhaken to 
this Day, fuffkiently demonstrate the Wif~ 
dom of the Designers, in chufing Geometry 
for their Ground-Plot. 

Since which, the Romans have had fucK 
an Opinion of this fort of Learning, thac 
they concluded that Man to be incapable 

of 
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of Commanding a iiegion, that had not at 
leaft fo much Geometry in him, as, to know 
how to Meafurc a Field. Nor Jiid they 
indeed either refpeft Prieft or Phyfitian, 
that had not (ope Infjght in the Matkema- 
ticks. \ 

Nor car> «rc complain of any failure of 
Refpeft $*ven to this Excellf nt Science, by 
our M>dern Worthies, many Noblemen, 
Clergymen, and Gentlemen affecting the 
Stud T thereof * $o that we may fafely fay, 
nor c but •Unadvifed Men ever ««Hd, or- 'do 
tyw fpeak evil of it. 

Bendes the many Profits this Art brings 
to Man, it is a Study fo pleafant, and af- 
fords fuch Wholefome and Innocent Exei* 
cife, that we feldom find a Man that has 
once entred himfelf into the Study of Geo- 
metry or Geod<efij y can ever after wholly 
lay it afide 3 fo natural is it to the Minds of 
Men, (o pleafingly infinijating, that the 
Pythagoreans thought the Mathematicks to 
be only a Remimfcience, or calling again 
to Mind things formerly learned.. 

But no longer to light Candles to fee the 
$un by, let rne come to my Bufinefs, which 
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is to fpeak fomething concerning the fol- 
lowing Book 5 and it you ask, why I write 
a Book of this nature, (ir.ee we have Co ma- 
ny very good ones already in our own Lan- 
guage ? I anfwer, becauje \ cannot find in 
thofe Books, many things, tf great confe* 
quence, to be underftood by t& Surveyor, 
1 have feen Young men, in Ame^ca, often 
nonrplus'd To, that their Books w^jld not 
help them forward, particularly in Caroli- 
na, about Laying out Lands, when \ cer- 
tain quantity of Acres has been given t% be 
laid due five or fix times as broad as -loW, 
This I Know is to be laught at by a Mathc 
tnaticianj yet to fuch as have. no more of 
this Learning, than to know how to Mea- 
fure a Field, it feems a difficult Queftipn ; 
And to what Book already Printed of Sur- 
veying flialj they repaie to, to be reiolved ? 
x : Alio Concerning the • Extraction of the 
Square QS(pot j 1 wonder that it has been fa 
niuch neglected by the T ca chcis of this. 
Art, it being a Rule of fuch abfolute ne- 
peffity for the Surveyor to be acquainted 
with. I have taught it here as plainly as I 
could devife, and that according to the OM 
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way, verily believing it to be the Beft, u- 
fing fewer Figures,; and once well learned, 
charging lefs the memory than the other 
way. 

Moreover, the Sounding the Entrance 
t>f a River, or Harbour, is a Matter of great 
Import, npc only to Seamen, but to all fuch 
as. Seamen live by; 1 have therefore done 
my endeavour to teach the Young Artift 
how to do it, and draw a fair Draught 
thereof. 

Many more things have I added, fuch 
as I thought to be New, and Wanting j for 
which I refer you to the Book it felf. 

As for the Method, I have chofe that 
which I thoughc to be the eafielt, for a Learn- 
er $ advifing him firft to learn fome Arith- 
metic k, and after, teaching him how to Ex. 
tract the Square-Root. But I would not 
have any Neophyte difcouraged, if he find 
the Brft Chapter too hard for him 5 for let 
him rather skip it, and go to the Second and 
Third Chapters, which he will find fo ea- 
fie and delightful, that I am perf waded he 
Will be encouraged to conquer the Difficulty 
of learning that one Rule in the Fir ft Chapter. 
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From Arithmetic^ I have proceeded oh 
to teacb, fo much Geometry as the Art of 
Surveying requires. In the next place I have 
(hewed by what Meafures Land is Survey r 
cd, and made fevetal Tables for the Redu- 
cing one fort of Meafure into another. 

From which I come to the Defcri prion 
of Inftruvnents, and how to Ufe them 5 
wherein I have chiefly infixed on the Semi, 
circle, it being the beft that I know of. 

The Sixth Chapter teacheth how to ap- 
ply all the foregoing Matters together, in 
the Practical Surveying of any Field, 
Wood, <rc. divers Ways, by divers Inftru- 
ments 5 and how to lay down the fame up- 
on Paper. Alfo at the end of this Chapter 
I have largely infilled on, and by new and 
eafie ways, taught Surveying by the Chain 
only. 

The Seventh, Eighth , Ninth, Tenth and 
Eleventh Chapter, teach how to caft up the 
Contents of any Plot of Land 5 How to 
lay out New Lands 5 How to Survey a 
Mannor, County or Country: Alfo, how 
to Reduce, and Divide Lands, Cum multis 
a His, 
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The* Twelfth Chapter confifts wholly of 
Trigonometry, 

The Thirteenth Chapter is of Heights 
and Di ft a rices, including amongft other 
things, how to make a Map of a River or 
Harbour; Alfo how to convey Water from 
a Spring- head, to any appointed Place, or 
the like. 

Laftly, At the end of the Book, I have 
a Table of Northing or Southing, Eafting 
or Wefting j or (if you pleafe to call it foj 
A Table of Difference of Latitude and De- 
parture from the Meridian, with Directi- 
ons for the Vlfe thereof. Alfo a Table of 
Sines and Tangents, and a Table of Loga- 
rithms. 

I have taken Example from Mr. Hoi- 
well to make the Table of Sines and Tan- 
gents, but to every Fifth Minute, that 
being nigh enough in all Senfe and Rca- 
fon for the Surveyor's Ufe$ for there 
is no Man, with the bed InftrUment that 
was ever yet made, can take an Angle 
in the Field nigher, if fo nigh, as to Five 

Minutes. 
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All which I commend to the Ingenious 
Reader, wiftiing he may find Benefit there. 
by, and defirjng his favourable Reception 
thereof accordingly, I conclude, 

REAPER, 



Your Humble Servant, 



« 



J. L. 



ADVB%TISEMEKT. 

* 

SUch Perfons as have occafion for the 
fnftrumencs mentioned in this Book, 
or any other Mathematical Inftruments 
whadoever, may be furnifhed with the fame 
at Reafoqable Rates, by John %owky^ In- 
strument- Maker, at his Shop under the Di- 
al ot St. Dunjlans Church in fleet- (heet 9 
London. 



THE 




THE 



CONTENTS 







CHAP. I. 

Page 
F Arithmetick in general % 

How to ExtraSt the IVulgar Arithmetick 2 

Square Root, by SThe Logarithm 7 

CHAP. II. 



Geometric?! Definitions. 
Point 



Page 

f A Point 9 

\l\ A Line ibid. 

.^ JJn Angle ibid. 

■g I A Perpendicular 10 

§ I A Triangle ! t 

J I A Square , x 

'2 I A Parallelogram ibid. 

*<ARhombut and Rhomboider ibid. 

§ \ATrapezia ibid. 

m I Jn Irregular Figure 13 

•g 1 A Regular Polygons Pentagon, Hexagon^c^ 

^ J A Circle, with what thereto belongs ibid. 

v \A Superficies !j 

jParauel-Unes jg 

{j>ingonal-Unes ibid. 

CHAP. 



The CONTE 



nysrTs. 




CHAP. III. 
Geometrical Problems... 

Jr f tffcifo tf L/#* Perpendicular to another 
^ two ways 17 

2. How to raife a Perpendicular upon the end of a 
Line two ways 18 

3. How from a Point afftgned^ to let fall a Perpendi- 
cular upon a Line given 20 

4. How to Divide a Line into any Number of Equal 
Parts 21 

$• How to make an Angle equal tp any other Angle 
given ' ' 22 

6. How to make Lines Parallel to each other 23 

7. How to make a Line Parallel to another Une y 
which tnuft alfo pafs through a Point ajfigned 24^ 

$. Three Lines being given^ how tp make thereof a 
Triangle x " ibid* 

£ .How to make a Triangle equal to a Triangle given 2 5 
j 6. How to make a Square Figure 16 " 

j i. How to make a Long Square or Parallelogram ibick 
j 2. How to make a Rhomubs or Rhomboides 27 

13. How to make Regular Polygons^ as Pentagons, 
Hexagons, Heptagorts, &c. 2$ 

14. Three Points being given, hew to make a Circle^ 
whofe circumference (hall pafs through the three 
Points - 32 

j 5. How to make an EMpfis, or Oval, fey eral ways 3/ 

16. How to* Divide a given Line mip two Par/* 

which Jhall be infuch proportion tq fflch other/ as 

two given IJnes /j* 

■■■«**•-■: t7 Three 



yg 



The <%DKTF.NTS. 



17. Thy ee Lines being gitien $ to//w/ 4 Fourth in 
/Proportion to them. 37 

CHAP. IV. 

Of Meafures in general. * 

> 

t/~Y.F Long Meafiire % Jhewing by what kind (fl 
\J Meafures Land is Surveyed $ and alfo how 
to Reduce one fort of Long HAeafure into another 39 

A General Table bfjjong wdure ibid* 

A Table Jhewing how many Feet and Parts of a Foots 
alfo how many Perches and Parts of a Perch are 
contained in any number of Chains and Links from 

- one Link to an hundred Chains 4$. 

A Table /hewing how many Chains, Links and Parts 
of a Link; alfo how many Perches and Parts of a 
Perchy are contained in any number of Feet, from 1 
Foot to 10000 . 44 

II. Of Square Meafure, fljewing what it is ; and bow 
to Reduce one fort into another q$. 

A General Table of Square Wleafure ' 47 

A Table, fhewing the Length and Breadth of an 
Acre, in perches, Feet, and Parts of a Foot 49 

A Table to turn Perches into Acres, Ppods and 
Perches < $ 



* 






.* 



CHAP, 



The C O N T E 



iii ii 




CHAP.V. 

Of Inftrumcitts and their Ufe. 

OPago 
F the Chain j^ 

Of Ihfitumenu for the taking of an Ahgle in 
the Field j<s 

To take the quantity of an Angle in the Field by 

Plain TabU 57. 

Semi-circle 58. 

Circumferentor) &e. federal ways ibid. 

Of the Field-Book 61 

Of the Sale, with fever al Ufes thereof \ and how to 

make a ZJne of Chords 6 1 , &c. 

Of the Protrafior $8 

CHAP. VI. 

V 

v 

HOW to take the Plot of a Field, at one Station, in 
any Place thereof; from whence you may fee all the 
Angles by the Semi-circle ; and to Protraft thefajncji 
How to take the Plot of the fame Field, at one Station, 
by the Plain Table 74 

How to take the Plot of the fame Fields at one Station, 
by the Semicircle, either with the help of the Nee* 
die and Limb both together, or by the help of the Nee- 
dle only ibid* 
How, by the Semi-circle, tq take the Plot of a Fields 
at one Station, in any Angle thereof, from whence 
the other Jngles may be feen, and to Protratt the 
fame 76 

Bow 



The CONTENTS. 




Page 

How to take the Plot of a Field, at two Stations, pro- 
vided from either Station you may fee every Angle, 
and measuring only the Stationary Diftance, aljo to 
Protratt the fame *]$, 82, &c. 

JJow to take the Phi of a Held, at two Stations, when 
the Field is fo Irregular^ that from one Station you 
cannot fee all the Angles 2$ 

How to take the Plot of a Fields at one Station, in an 
Angle {fo that from that Angle you may fee all the 
other angles) by meafuring round about the laid 
Eeld Z6 

How to take, the Plot of the foregoing Field, by mea- 
furing " one Line only ; and taking Obfervations at 
every ,ngle 88 

How to take the Plot of a large Field or Wood, by 
meafuring round the fame ; andtaking Obfervatiom 
at every Angle by the Semi-circle go 

When you have Surveyed after this manner, how to 
know, before you go cut of the Field, whether you 
Uave wrought true or not . 5*4 

Vireflions how toMeafure Parallel to a Hedge, when 
you cannot go in the Hedge itfelf: And alfo infuch 
cafe, hew to take your Angles 95 

How to take the Pht of a Field or Wood, by obferving 
near every Angle, and Meafuring the Diftance be- 
tween the Mirks of Obfervation^by taking in every 
Line two Offfets to the Hedge py 

An eafier way to do the famejby taking only one Square 
and many Off-fets 

How by the helf of the Needle to take the Plot cfa large 
Wood, by going round the fame, and making ufe of 
that divifion oftheQard that is numbredwithfow$Q$. 

cr 



I . \ 

_ . --*•'*! — - -~ '■'■ "l -'f - 



TheCONTBKTS. 



jj. 



Pagfc 

or Qjtadrants j and two ways how to Ptoirafi the , 
fame, and examine the Work - 103, &Ci 

How by the Chain 6nfy, to take an Ange in the Field 

1 .•i~ 

flow by the Chain only, tofttrvey by a Field by going 
round the fame . *i3 

The Common way taught by Surveyor;, for taking 
the Plot of the foregoing Field 1 1 * 

Jiow to take the Plot of a Field, at one Station, in 
any fart thereof, from whence all the Angles may 
bef*en,by the Chain only 119 

CHAP. VII. 

How to caft up the Contents of a Plot of 

Land* 

OF the Square and-Vardllelograni i2d 

Of Triangles 123 

To find the Content of a Trapezia 125 

How to find the Content of an Irregular Plot, confift- 
ing of many sides and Angles 127 

Flow to find the Content of a Circle, or any Portion 
thereof 128 

How to find the Content of an Oval 130 

How to find the Content of Regular Polygons, &c.i 3 1 



CHAP* 



jmm^m 



The G^TENTS; 



. XT ~- : ^ . • .. — 

c h a p. vui> 

Of Laying out New Lands, 

A Certain quantity of Acres being given, how to lay . 
out the fame iff a Square Figure 132 

Hotv to lay out any given quantity of Acres in a Pa- * 
ralelhgram, whereof one fide is given 133 

* How to lay out ft Parallelogram thatjhall be four, five, 
fix, or feven times, &c. longer than broad ibid. 
fiozy to male a Triangle that Jhall contain any number 
of Acres, btingconfined to a given Bafe .134 

Jiow to find fhe Length of the Diajneter of a Circle,, 
thatjhall contain any number of Acres required 13$ 

11 . * 

CHAR 1& : 

Of Redu&ion. ■■ \ 

HOW to Reduce a large Plot of Land, or Map, 
into a leffer compafs, according to any given 
proportion. Or contrary \ how to enlarge one, three 
Jevcral ways. 137 

Mow U change Cufiomary ^Aeafure into Statute j and 
contrary i±\ 

fCnawing the Content of a piece of Land, fo find out 
what Seal? it was Plotted by. ibid, 



(a) CHAP 



— — -— ! f -rr— n-r- - , — * -» 



ThcCONT/^TS. 

i ^ 



CHAP. X. 

Fnftru&ions for Surveying A Mannor, 
County, or Country. 1 41 

C H A P. XI. 

Of Dividing Lancfs. 

'O Wto Divide a Triangular Piece of Landfe- 
^ veralways tj ^ 

)wio reduce a Trapezia into a Triangle, by Unes 
drawn from any Angle thereof . Atfq how to reduce 
a Trapezia into a Triangle, by Lines drawn from a 
Point affigned in any Side thereof • ia 9 

flow to Reduce a Five-fided Figure into a Triangle, 
and to Divide the faine ^l 

' Bow to Divide an irregular Plot of any number of 
Sides,according to any given proportion^ a firelight 
Line throught it • x ^ , 

An eafier Why to do the fatne ; with two Examples ry 5 

"How to Divide a Circle, according to any Proportion 

Iff a Circle Concentrick with, it, . r * g 




CHAP. 



The Cft^TI'NTS. 



i i i i , f ■ ■ i .n "« 



C HAP. xir. 

J 

Trigonometry, x j$>, <src. 

t ~JT*His Chapter fliewt firft the Ufe of the tablet of 
1 Sines and Tangents. Jind Secondly t contains 
Ten Cdjjss for Ue Menfuration of Right-lirid Tri- 
angles, very necffary to be underftood by the Surveyor* 

CHAP. XIII. 

Of Heights and Diftances. 

OWto tah the Height of a Tower, Steeple* 

Tree, or any fitch thing 180 

to take the Height of a Tower , &c whin you 

cannot come nigh the foot thereof 183 

How to take the Height of a Tower, &c. When the 

Ground either rifeth or falls. 185 

How to take the Horizontal tine of a Hill 1 89 

How to take the Rocks or Sands at the Entrance of a 

River or Harbour^ and to Plot the fame 191 

How to know whether Water may be made to run 

afrom Spring-Head to any appointed Place 1 £4 

A Table of Northing, or Southing, Eajting or Wejling. 

A Table of Logarithms. 

id Tabk of Artificial Sines and Tangents 





^mmm®iim 










BOOKS Printed for William Taylor at the 
Ship anii Black-Swan, in Pater-Noster-Row. 

i nrtycncmfm Improved, ami Projtttionoit\i& Sfhere made 
4 Eafie, teaching the Proje&ion of ths Sphere Ortbogrs- 

fhfck and Stereograph^ a* alfo Trigonomhrji Plain and 

Spbericdf, with plain and intelligible Reafom for the various and 
mpft ufeful Method*, both id Proj&ian and Calculation ; with 
the Application of the whole to Aftronomj> Dialing and Geogra- 

i The London Accomptanty, or Arithmetic* in all its Parts, 
vi%. both in whole Numbers and FraAions, Vulgar and De* 
ch»al with the ExtraAionofthe Square and Cutfe Root, with 
the Reafons of the Operations, dcmonftrated from Copper- 
Plates, Thefe Cwobjr Henry Wil{m* 

3 The Elements of Enclii, with fekft Theorems out ot Ar- 
chimedes, by that learned Jsfuit Andrew Tacquet\ to which are 
added PraSical Corollarks. (hewing the ute of «w>y ot the 
Proportions, by W.iiam Wfltftm, 8vo. Price 4^ 6d. 

4 Ajtronomical Lecltres, readip thg putyick Schools at Cam- 
fridge by Mr. H^bi/ten, %vo. Price 6s. : 

5 Sir Ifaac iMewtons Mathematical Phitofophy, more eafily * 
Demonftrated. and Dr. HaHey's Account of Comets, Iliuftrated . 
iD4oLe&ures, reaiatC*tfi£r/W^, %vo Price 6s, 

6 AJlrcnomical Principles o{ Religiop, Natural, and Reveatfd, ^ 
in 9 parts, %vo. Price's/./ ' • . 

7 ciavhVfu**, oca Key to Intereft, both Simple and Com*/ 
pound, with rules for Efttmating the Value of Annuities* or 
Leafcs, and Infurartce for Lives, & • alft> R u ^ s % Rebate, Dis* 
compt, Ecjaation of Payments f£.\ by ?. iVa d Price is. 

8 Va.v-Yjal AsitLvneti ^ of, a Treatife of Arithmetical Com- 
pofition and Refolution, to which is added, Dr. HaSeyh Method" 
of finding the Root of Equations Arithmetically ; Tnmflated by 
the late Mr. ^fhjcn\ and Corre&ed and Revitedby Mr. Cunn. 

9 Mr. W.ntate* Anthmetick, Containing a plain andFami- 
liir Method* for Attaining the ^novledge, and Pra&ice of 
Arirhmetick, 

1 he'e and Moft other Mathematical Books, are to had of 
WillUm Ttylor, at the Ship and Black, Swan, in Ptte+fyPe r : /tyry. 



v» 



-A 




XHIMM 



^ 



£ D M>$ I A 



OR, THE 




t • 





O F 




♦ * ' v ■ . >■ < ■ " u " ■ ^ ■> ■ / i 1 ■ i . » ■ ' ' ? \j — „>' ' 

m 

CHA P. I. 

i - - • » . • 

: {?/AR|THMETICK, 

IT is vetry. neceflary for him that jntepds to be 
. an . Attitt in the Meafuring of Land, to begin 
with Arithmetick, as the Ground-Work and 
Foundation of all Arts and Sciences Mather 
piatical ; and at leaft not to be ignorant of the five 
fkft and principal Rules thereof, viz. Numeration, 
Addition^ Subtraction, Multiplication and Divi(ion: 
-Which fuppofing every Berfon, that applies him-? 
felf to the Study of this Art to be skilled in ; or if 
oot, referring him to Books or Mafters,' (evmy 
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where to be found) to learn : I fhall name a fixth 
Rule, as neceffery, (if not mare) tcxbe underftpod 
by the Ltarner; which is the Ekira&icta of the 
Square Root j without which (though feldom men- 
tioned^ by Surveyors in their Writings) a Man cad 
never attain to a competent Knowledge in the Art: 
I (hall not therefore thmk it unworthy my Pains 
(though perhaps other Men have better done it be* 
fore me) to fhew you eafily aid briefly how to do it. 

'flow to ExtraB tht Square Root. \ 

In fRe firft place it is convenient to tell youwhat 
the Square Root is : It is to find out of any Num- 
ber propounded a leffer Niiihber, which lefler Nunir 
be* being multiplyed in it felf, may produce the 
Nfc^erf^jto^died- yAs fcarjl^*^^ 
S * « ar Ntilribcr* giwix ipe^' I fify* 9 is the ffcoofc <5( 
it, becaufe 9 multiplyed in it felf, viz. 9 times 9, is 
£1. Now 8couldnotbetlierooty-fer8timesSis 
but 64 : nor could 10, for 10 times 10 is 100, there 
fore I fay 9 milft nee^s bte the Rqoft, becaufe mul- 
tiplyed in it felt, it makes fteither more nor lefs, but 
juft the Number propounded, viz. 8 if 

Again j fuppbfe 1 6 be 
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the number given, I fey 
tbeRooe T of it is 4ibecaijjfe 
4 multiplyed in it felf 
makes 1 &. For y<bur bet- 
terunderfkftdingfee this 
Figure, which is a great 
Square, containing t&lm* 
tie Squares •; 'any fide of 
which great Sqiiafb cot** 
tains .4 lktle Squared i 
which is called the Square Root* *:•*..•> ■ . : 0# 
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: Or, fappofe a' f>lain Square Figure bd given you' 
asthisin -the Marjjjent, a&ditbereqdi- 3 ■■'•'.' ' 'I 
fed of yo& to divide it ince 9 fraall '- 1 4 1 <V ' ^ 
Squares: Your Bufinefe is co x knowing: 
co how many Ifotts to divide any ofteofj • -^ 
the Side Lines, Whfch Here rtiuft be -iW- 
j r and that is tHe Rood required. Riit -ii ii f[ j 
now hotor to do tfcfe readily is the thing' ' 
I:ahi ftowgoitfg-toitBaeh you.' The Roots ofaU 
Square Numbersunder 100, yds have in your Mul- 
tiplication Table, hovfevfer fince it Osgood for ybti> 
to keep them in your : Mind, tafce thistfmafttf able 1 
of them. '• • • : ■• ; " ."■• :«•• ; {> 

- Roots 
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Here : you fee the Root of 2$ is 5, the Root of .$4 
is 8, and fo of the reft. "•■;'• 

. So far as iop in whole Number?, your Memory 
Vfifr ferye you to find the Root ; v but if the Number 
proposed, M^hofe Root jfou are to fearch out, e?r. 
cod 1 00, th&fl put a Ppint over the firft Figure on* 
the Right-hand, which is the place of Unites, and fo 
proceeding to the Left-hand, mils the fecond Figure, 
and put . a Foinc over. the third, then miffing th$ 
fourth, Point the fifth $ and fq.(if there be never fq 
many figures j& the Number) proceed on to the end ^ 
pointing every other Figijre,as you may fee 
acre, and fo many Points as there are, 9 ^ : 
pf fp many Figures your Root wifl f 3345691 
confift, which is very ijntaterial to re-: 
member .-Then begin at the firft Figure pn the Left? 
hand that has a point over it, whicfjf ViU always, be 
$e firft or fepond Figure, and fearch :0»t the Ropt 
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q£ that one Figure, or both joyfled together if there 
be two, and when yoii have found it, ,or the nighefc 
lefs to it, which you may eafily do by the Table 
above, or your own Memory, dnyr a little crooked 
Line, scsin Divifion,. and there fet it down. For/ 
Example, Let 144 be the Number whofe 

*Ak( l % ^ 00t * am *° ^ m & ' * ^ et it down* and prick 
Z£ the Figures thus : Then* going to the firft 
.\\ Figure pn the Left-hand* that has a, Brick 
. v qverir, whicH is ?, and fee what the Root 
of it is, Which' is 1 alfo; I therefore draw a crook- 
ed Line, as in the Mar.gefit, fc a^d fet dpwn. 1 in the 
Quotient, then if 1 admitted of any Multiplication y 
Ijhould multiply it by itfelf, bUTTfihfelonce* is but 

i, I fybtra&~it out of the firft pricks Figure on the 
-eft-harid, and there remains o, : fc that? I cancel that 
flrft Figure, as having wholly done with it : If ailjr 
thine had remained after the Sufotra&ion, I fhould 
Rave put the remainder over it.' The next thing to 
fce done, is to double what is already in the Quoti- 
eat, whicii makes 2, which 2 I write down-under, 
t&e next Figure, viz. 4, which has no Point bver it y 
dnd then fee how oft I can have 2 in 4 : Arifwer, 
twice ; I therefore fet down 2 ih the Quotient, and 
2 likewife tinder die next pointed Figure, whicli : iri 
this Example isr 4, then that 21 which ftands^ under 
the 44 muft be multiplyed by the* 2 in the Quotcht, 
yhofe Produft is 44, which Subtracted out of 44, 
there remains oi But you may multiply andfub-* 
tra$ together thus, twice 2 is 4, which I take out 
of 4, and there remains o, theri- 1 'cancel the.firft 4 
and 2 to the Left-hand, as having done with the'rh ; 
then again, twico 2 xi 4, which taken out of 4 leaves 
6, and then I cancel the lait 4 and 2, and the Que- 

» • ■ . . n. • *■ 
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&ionis anfwered, for there is 12 in the Quotient, 
^Iijchj js the Root t>f 144, which. may eafily be 
proved By multiplying ii by 12. . 1 

, Take another Example : Let the fiith be ^j.75 ^(2 
54756 :Firft fee: what the Root of 5 is, 
which is 2, arid place it in the Quotient, 
^nd under the .fxrit pointed figure both, . . 
i$ you fee here^ thenl^y two times 2 is 4, which 
taken out of' 5, there remains one, and fo have 
Von ; ,jl©ne \Vith tjbje firft Point. Next doubly the 
iojGtienti MiicK makes 4,; -aiidf , 1 '\ . 
3^ce-it as you fee here, under, the' ' >£# . J .,. V. 
?igure void of anoint, then fee ftftf (*$ 
liow many times 4 you baa h?iye. , Zfit . • • ;., ,. 
in*r4, aniwer 3 times, wliich j place both in the 
pyotient r and under the next pointed Figure, which 
is 7 ; then multiply and fubtra&j •; faying three times 
4 is 12,* which taken out of 14 leaves 2, which 2 
wate oyer the 4* and cancel both the 4 and the 1 , as 
you do in piviuon: And three times 3 is 9, whicli 
takendutpf,27, 4 refts iS ; which write over head, ^ 
and cancel wl^at figures you have dohe with, rid 

f Other wife than in Divifion,, and fo have you vdorie 
with the firli two Points. * Now for the third poia- 
fxl Figure, or if there were never fo pany m6re of 
them, they are done altogether as the (ecpnd :' viz. 
trouble again yourQiK>tient,it makes 46, which put 
clown as you fee in the Margin* always obferyirig 
this Rule, That the laft Fisure of thejdoubjed Qiid- 
tient, I me$n that in the place of Unites, ftaiid Un- 
Her the next, void of Points t And thofe of yout 4 
Left-hand of him, viz. in the place of Tens of 

- Hundreds, in order before liim, as you do in Di* 
Vifion, as you may fee here : Then proceed, and fay, 

B j • \ how 
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1*1* you can fra ve it ^>ur times, ', remeirjbring; 

4'* "• '■■ the 4 that" muft bfe put dovtrn Under the 

|>ointed Figure^ and 1 when'yOti ^d, ybncan. hartfc'ifc 







*tff*( 2 34 reffci^icfcput 

*#?*# ( . 2, 5, ahdft 'Again, roar' titties 1 4 is \6\ 
* ••"■■■ out.pf t6't refts of : aM lb have you done, 
and find the Root to'ty? j*u; • s " :; ' : ' :: '' 
/'rjl'acfd bur prife £icattiple<ftidr^foT your practice 

L^ tlw Number; ^h6feRo6^'lsrequiredbc^^4$«78i 

fee die working olit..'" ' i 

p h- u;// ^ ,..•.*.. ». lS|lt - n . this you fee there jfea 

'"'iff ~ r '.Frafrion remains, and fo there 

'.(*+$*# " -"^wiU-bein moid Numbers, for we 
**MfflKW$ u ieldora ^happen upon a Number 
*S*f!tf# ' ;'?xaaiy Square; tte Fraftioija:! 
■"&*[•' •;*'■'.■ Ptfrtmufttherefore thus betakehi 
♦before yotf begih td extrad, add ' to' your Numbpr 
given, two Cyphers^ if you defire toknow but to 
the 'tenth parr pfpxi i&iite j but if to an hundredth 
part ad[c} four Cyphers^ if tp a thoufaridth part of an 
Unite,, add fitf Cyphers, "and then work, as before* 
as if ft, was all one entire Number, and look hoV 
fiiany Points were placed over the Number firft 
given,fo many places of Integerswill be in theRopt ; 
the refrof the Root towards the Right-hand,wili b6 
the Numerator of a Decimal Fraction. ForExample* 

. . let 






ISf J4fTjy tKe Number given to beextra&ed, and 
Jo' knew, the Depimal Fra&ion as near as to the hun- 
dredth part of an Unite •, I write it down as before, 
annexing four Cyphers to the end of it, as you fee 
hereunder; and after 
having wrought fc> . *i% v . 
f here comes out hi the "**d v ' 1430*000 
Quotient .1 1.9 j> but be-, *r*? . 
' f Ca\»fc I had but ,ty/o, ****¥** • '. . . . . , 

-"■■* - - - — *m*f** C 11 ^? 



l*0i#V; oyer the £rft 
c Numbergivcn,v/x.i ** *, 
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J therefore at the end^ *f- r „ . . r : , 
two Figures ipfh$ Quotient put a £oint,which parts 
ithe,wl^le Nunto ,#am the J^a&ion ; that 1 1 pa 
ihe fibfi^ian^Vf f^9g . Jntegq-s*. and the 95 orj the 
Right Centeftns of an Unite, which ybii may cither 
Write as above, or thus, 1 1 & if you pleafe* 

There are other ways taught by Arithmeticians 
for finding out the Square Root of any Number ; 
but I know no way to concife as this, and after a 
little pra&ice, fo eafy and ready, or to be wrought 
with as few Figures. To do it indeed by the Loga- 
rithms or Artificial Numbers, is very eafy and 
pleafant, but Surveyers have not always Books' of 
Logarithms about them, When they have occafiori 
to extraft the Square Root : However I will brief* 
fy fhew you how to do it , and give you one Exam* 
fe thereof. ' 

When you have any Number given whofe 
Square Root you defire, feek for the given Num- 
ber in the Table of Logarithms under the Title 
Numbers, and right againft it, under the Title 
Logarithms, you will find the Logarithm of the 
faid Number, the half of which is the Loga- 
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richtn of the Root defired: Which half feek for 
utoder the : Title Logarithm, and light aj&irift ft 
tinder the Title Number, you will find the Kodt. 
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Let 625 be the^umber whofe Root is defirecf • 
Firft I feek for. it juncjer the' Title Numbers;' and 
right againft it I findthis ". • .' ; Log. .i y 7^5880, 
which I divide by 2, or take? tr u '"'■'''' li 
the half of it as you fee- f •"*¥* *» J9W*» 




danfe by the fortaer^vay. with lefr trouble." 
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A Point is t^at: which hath neither Length nor 
Breadth, the leaft thing which can be ima- 
gined, and which cannot be divided, commonly 
marked as a/fi»ll flop in Writings thus ( . ) 

A Line has length, but no Breadth nor thicknefs, 
and is made by many Points joined together in 
ifngth, .tjf wfakhr' there a& hwifttife : v&e: fBwfefeht 
and Crooked. As, A B is^ Sfcr eight Lin^B-Gtwo 
^;IXK)ked'Lt6es.'J. i .; .•''.•: •'• * i ^ ... Iv/ 

A* ' ' - ^ * f B 




An Angle is the meeting of two Lines&i a Point ; 
provided the two Lines To ^meeting, do not make 
one Streighfc Line, as the Lme -A B} and the Line 
A C, meeting together, i/i tjie Point ^ >t roake jhe 
Angle B AC . ' " 
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: : >0f wrfiieh jfcjgfctltred Angles riiriocare three foitfi, 

"When a line felleth perpendicularly. upon an^ 
therLine, it maketh two Right Angles. 
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Let C A B be a Right Line, D A ' al^ne Perpen- 
dicular to it, that is to fay, ^neither leaning towards 
Bnor Qbut exaftly upright; then are both the Angles 
at A, w*. D A B, and D A C, Right Angles ; and 

contain 



"Giywgtricfll ptfmithms. 



m rf ■ > fc«*— Jbfc 



IT 



■^^ 



contain eartrjuft^o Degrees, or the fourth jwrrtjf* 
Circle; butif theiine DA had noj: been Perpendicu- 
lar, ^iftfeaaJeVned towanis B; t^en had D A.qh^n 




Angle, as you. fee hereunder. ;.- 
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All Figurepxantjunejd under three Sides are called 
Triangles, as A, B, C 




WJiere note, Twp Triangle A hath three^equaj 
fides, and is called an Equilateral Triangle. 

The Triangle 3 hath two Sides equal, and jj» 
third unequal, and is called an Ifofceles Triangle. 

The Triangle C hath three unequal Sides, and is 
called a Scalenum. 
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o ?*f& ^Squarei wtfiofe Sicfes ^all equal,- an# 
Angles Right, as A. .. r ..,:/.-..!,. / 

Secondly, A Long Square, or Farallel6graqi, whofe 
Oppofite Sides are equal, and Angles Right, as B. 

Thirdly, A Rhombus, whofe Sides are ail Equal, 
but no Angle Rights as C. 

Fourthly, A Rhonibqides, whofe Oppofite Sides 
only are Equals and no Rjght Angles, as D. 

All other four Sidfei Eigu^es^re called Trapezia^ 

as £• "•'•' " -~~ - - - 
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Other Figures that are contained under 5, 6,7, 
or more Sides, I call Irregular, as F , i$c Except 




Nuchas are made by dividing the Circumference of a 
Circle into any number of equal Parts;for then they are 
Regular Figures, having" all their Sides and Angles 
Equal ; and are called according to the number of 
Right Lines the Circle isdividedinto, or more pro- 
perly according to the Number of Angles they con- 
taigas a : Pei}tagpn, Hexagon, Heptagon, O&ogon, 
£5?£t Which in plain- Eriglilh is no more than a Figure 
• of Five, or^, Seven or Eight Angles ; which Angles 
are all equal one to another, ^nd their Sides confc- 
q^ndy all oftliefamejength. And thus (though 
J menfiqn.no more than 8,) the Circumference; of 
the Circles rn^y be divided into as many Parts afryou 
pleafe ; and t^ie Regular Figures arifing out of fuch 
^ividons, are. calle^ according to the number of 
Parts the Circle is' divided! info ; fee for your better 
^efftandjn&thefe .two or three following. 
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''A. ^M** fc a figure detetniiaed with ofle" EftcHel? 

LBe^ is A.* Which 



Line U 'called' && • 
Cfrcii^fiireiicB df 
tfur Circle; in the 
Midaie thereof- 'd 

?l^ -^— — . _J aPfickorPoint,' of 

«*• A ^J which { the Circle # 

defcrtbed, whfch # 
called ; the; <featev 
from which: Point op 
Center all Straight 
Lines drawn to the 
Circumference are Equal, or of the fame Length, 
as A B, AC, AD. - ^ . 
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The Diameter of a Circle, is a Line which paffing 
through the Center, cuts the~Circte intStwo equal 
Parts, or the longcft Sreigfeiifi^ that can be made 
in any Circle; asBC. 'Jz is -:! 

The .Semi^t&moer^ is tl^J^j^rfhe above- 
mentioned Line, as A B, A C, or A D, either of 
which is called ^ Semi-Diaineter. ^ : ? 

A Chord, is.. any tine '{bonier than tfie&iaine* 
(er, which, pa^fethfrpm .one part of the Ckcumfe^ 
reiice toanbther;' as'E C. ' 

A Semicircle js the half pf a, Cirple, as B D C, or 
BEC • I ^ 

A Quadrant is the fourth part of a Circle, made 
by two Diameters porAeh- - * : 
dicukrly ibterfe&ing feaofr f • ' !J-. ^ 
other, 4s A B D,- AI>C,; ^" 

ABE, A £ Gy either of c 
which is a Quadrant, or 
the fourth part of a Circte. B*j 
< , AcSeditai, Segnient, c# 
part . of a Circle i& a piece 
Of the Cinfie. cut off by a 
Chord Line, and is greater 
or lefs than a Semicircle, as : ; - - 

EFCG isla Segment of the 

Circle E B D C G, likewife E BD £ F is the^ grea- 
ter Segment df the fame Citcie, 
, A Superficies is that which hath both length ind 
breadth, but no thicfenefs : tyhofe Bounds are Li&es, 

A is a Superficies or Plain contained in thefe Lines 

C, D E, BD,CE, which hath length from B to 
C, and Breadth from B to C, but no Thicknefc. 
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When tjiefe bounding Lines are ffieafiired, and the 
Cpntedt;t)f the Superficies caft up; the refult is. calk 
edtfte w Ai*a or Superficial Content of that figure. 
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Suppofe the Line BC to.be twelve foot in Length, 
and the Line B D, to be fpur Foot long, tliey multi- 
plyed^jtogethefTi^ke 48 ; therefore I fay 48 Square 
Feet Is the I Area ©r Superficial Content of that 
Figure. \ . 

;-WJben- two Lkes-kfe ifl every. Part equidiftantr 
from each other, they are called Parallel Lines, a£ 
the tines AI} and Cp, which tho' produced to nevet: 
A — i;v " * — ^-r— B fo great a Length, would 
C - ■ — D come: no nearer to each 

other, much lefs meet, . * ' 

A Diagonal Line i$ a Line Kun- 
A ^.r j* * nirtg through a Square Figure, di- 
^ ^ vifiing it into two Triangles, be-' 

, ! » ■ ginning at one Angleofthe Square 
and. proceeding to the : Oppofite 
. A ngle. . Ip the Square ABCDj 
D A.Pis thfeDiagoniLLine. 
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Geometrical Jroble m*. 
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PROR L 

Bow to mske a lane Terpendkukr to 4 Lint 
Given 

TH E Line given is A B, and at the Point C, 
it is required to ereft a Line which ihaU 1)9 
Perpendicular to A B. 
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Open your Compafles to any convenient widenefe* 
and fettingone Foot oft hem in the Point C, with the 
other make a Marjc upon the Line at E, and alio at 
P ; then taking off your Compafles, open them a 
little wider than before, and fetting one Foot in the 
Point D, with the other defcribe the Arch FF, then 
without altering your Compares, fet one Foot in the 
Point B, and with the other defcribe the Arch GG. 
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Geometrical Problems. 



Laftly, Lay your, Ruler tp the Pqint C, and the 
Interfeaion of the Wo $*cfces GG* andFF, which 
is at H, and drawing the Line FJC, you have your 
defire, H C bei^g^eepandlcutac to A B, 

See it here done again after the very lame manner, 
b v» p er haps plainer for -your Ux wl c i lUn di ng. 
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Bow to r*lfe a ¥er$e*d* cu l ar *p*» the end of 
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Geometricul Problems 
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A B is the Line given, and at B it is required to 
irect the Perpendicular BC 

• Open your Compaffes to in ordinary extent, and 
fetting one Foot in the Poirtt B, let the other fall at 
adtfentutfe, : no matter whore in Reafort, as at the 
Point G, then withpOt altering the extent of the 
Compares, fet one Foot in the Poirtt ®, and with 
the other crofs thd Line'AB as at D:, AHb on the 
Qth6r fide defcribe the Arch E E* then laying yow 
Ruler to D and <b, draw the prickt Lihe D © F, 
Laftly, from the Point B, you began at, through- 
the Interfe&ion at G, df*w the Line B G C, which 
is perpendicular to AB. . 

* * « * 

Another %6ay r I think more eafie y though indeed 

almoft the fame. 

*" ' * * 

♦ •- * > 
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Let A B be the given Line, B I the Perpenldicu* 
lar required^ 
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Set one Foot of your CompafTes in B, and with 
the other at any ordinary extent, defcribe the Arch, 
CEFD, then keeping your Compafles at the lame 
extent, fet one Foot in C, and make a Mark upon 
the Arch at E ; ana keeping one Foot in E, make 
another Mark at F, then with any extent, fet 
one Foot in E, and with the other defcribe the Arch 
, GG :: Alio fettin| one Point in F, make the Arch 
H H, thenldrawing a Line through the interfection 
of the Arches G and U f . to the Point fi'rft propofed 



.j\): 
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9 

How from a Toint ajfignetf) to let fall a Vet* 
pendicular upon a Line given 

The Line given is A B, the Point is at Q from 
which it is defined to draw a line down to ABj that 
may be Perpendicular to it ; 







b *" e 
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Firfh fettmg one Foot of your CompafTes in the 
Point C, with the other make a Mark upon the Line 
A B as at D, and alfo at E, then opening yo ur Com 
pates wider, orlhutting them clofer, either will do* 

fet 
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fet one Foot in the Point of Interfe&jon at D, and 
with the other defcribe the Arch gg y the like do at 
E, for the Arch h k Laftly, from the Point afEgned, 
through the Point of Interfe&ihn oTthe two Arches, 
| g, and h h, draw the Perpendicular Line CF. This 
is no more but the firft Problem reverfedc 'the feme 
you may do by the fecond Problem, viz. Let fall 3 
Perpeudicular nigh the end Of a given Line, 

PROB. iv. 

How to Divide a Lint into any Number of Equal Parts; 






A B is a Line 
given, and it is re* 
guired to divide it. 
into 6 equal parts. 

•Make at the 
Point BaLinePer- 
pendicular to AB, 
as B C : Do the 
fameatA,thecon, 

trary way, as you ->>•>„ />. . 

fee here,open your j±. * f* % / */+ /^jL > ' 1} 

Compares to any ' / / / / <E 
convenient Wide- 
nefs, and upon the 
lines BC, and 
AD,mark out: five 
Equal Parts; for 
it mud be always 
one lefs than the 
Number you in- 
tend to divide the 
Line into : Which 
£arts you may D 
pumber,as you fee 



A; 

* 

i 



C* 



here. 






Geometrical Problems. 



I ll I I H I 



here, ihofe upon one Line one way, and the other 
the contrary way ; then laying your Ruler from 
N** u on the Line B C. to N°' i. on the Line 
AD, is will intcrfeQ: the Line AB at E, which 
you may mark with your Pen, and the Diftance 
between B, and E. is one fixth part of the Line ; fo 
ptoceed ! on 'till you come to N Q# 5. and .then yon 
will find that you have divided the given Line in- 
to fix Equal Parts, as required. 

PROR t. 

/ 

' 0w to make an Angle Equal to any ether 

Angle given* 

The Angle given is A, and you are de fired tq 
make one Equal fo it. 




Draw the Right Line BQ then going to the An- 
;le A> fet one Foot of yourCompaffes in the Point 
?, and with the other at what Diftance you pleafe, 

defcribe 



fyeotnetrical FYObkm. ft> 

defcribe the Arch I K, then without altering the ex- 
tent of the Compaffes, fet pne Foot in B, and draw 
the like Arch, as/g ; after that, meafure with your 
Compaffes how for it is from £ to I, and the lame 
Diftance fet down upon the Arch from g towards £ 
vhidh will fell at C ; ^fter driwthe tint © C D, 
and you have done. 

How to moke Unas Parallel to each other. 

A B is a Line given, an4 it is required to Qiak? 
a Line parallel unto it. 




Set one foqt of your Cotnpaflfes at or near the. 
end -of your given Line as at Q and with the o- 
ther defcribe the Arch a b ; dp the fame oear the. 
other end of the fame Line, and through the ut- 
moft Convex of thpfe two Arches draw the line 
£ D. it is the Parallel required. •"•**»■* 
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Haw to make a Line Parallel to another tine- 
fpiwA w«/£ <j//o pafi through a fymt of* 
fignel 

Let A By be the giyen line, C the point through 
which the required Parallel line muft pals. 



• » » 



(f t» 



• • • v • 

V 



ii 'Tlf 



-£ 



Set oiife foot of your Compaffes in C> and clofing 
them fo that they wiU juft touch,X&nd fl o more) 
the Line A B, 4^ribe the Arch a a ; with the fame 
extent in any part of the given Line let one Foot, and 
defcribe another Arch as at D : then through the 
afiigned Point C, and the utmoft Convex of the laft - 
Arch, draw the required Line C D, which is Paral- 
lel tq A B, and paffeth through the Point C. " 

: • 'l 

P R O B. viii. 

Hovn t&, make a Triangle, three Lines 

betnggiven 

Let the three lines given be i, 2, ft The QueftiOrt 
is how to make a Triangle of them* 

. * • * 

* 

Take 
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Take with your Compaffes the length of either 
of the three in this t- 
Example-, let it be that 
N°* i. v&» 4 the long- 
eft,and lay itdown 
as hereunder from 
A toB; then taking 
with your Compal- , 
fes the length ot the 
Line «,fec one Foot 
in B, and make the 
Arch C ; alfo taking the, length of the laft line j 
place your Com partes at 'A* and make the Arch D, 
which will interfeft the Arch C, at the Point e; from 
which Point of Interfe&iOndrawIinesto A B, which 
fhall conftitute the Triangle A e B ; The Line A B 
being equal tothe line N°- i,B etoN # %A e toN # - J. 

"BROB, ix 

Bop to make a Triangle equal to a Triangle 
giveri) and every wa) i'» the fame 

Proportion. 

Firft make ah Angle Equal to the Angge.at A, as 
you were taught in 
PROB. v. Then 
making the Lines 
AD and AE equal 
to A B and A C, 
draw the Line DE. 

Or otherwifeyou 
may ,cb it as you were taught in P R O B. v|ii. 
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PROR x. 

How to make a Square figure. 

Let A be a Line given, an<J 

it is reatiired to make 4 

fquare Figure, each fide of 

which ihatl jilft be thp 

length of the> Line A. 

Firftlay down the .length 
, Ofyour Line A, as A B. 

Secondly ,f aife a Perpen- 
dicular of tW&me length 
atB. 

Thirdty ? take the length 
of either of the aforementi- 
oned Lines with your Compaffe$, and fetting one 
toot in C defcrijbe the&rah e e; do (he like at A, and 
pefcribe the Arch// 

.Fourthly, draw .Ljaes from A and C into the 
Boirit of Interfe&fdqi' and the Square is finiihed. 
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fin tv make aTaratielogtam^-W long Square. 
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- This is iiiuch like the 

- former/ Admit twq 
Littes be giveri as 

\ c 1,2, and it is irquir-5 
j ed to make a Paralte- 
L lQgramofthem; Wliat 



\ 
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a Parallelogram is, you may fee in the Second Chap T 
ter of Definitions,. 

Firft, lay down your longeft Line, as A B, upon 
the end of which ereft a Perpendicular Line, -6qu|l 
in Length to your Ihorteft Line, and fo proceed, as 
you were taught in the foregoing Problem. . 

P R OB, xii. 
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How to make a Rhombm 

9 

Firft make an Angle, fuppofe A C B, no matter 
_ bow great or fmall ; out be fur$ 

let the two Lines be of equal t ^..^c 

length ; then taking with your ^ ^ '" 

Qmipaffes the, kngth of one of 
thofe two Lines, fct one Foot in 
A, and defcribe the Arch b b\ al- 
fo let one Foot in B,and defcribe ^ 
the Arch c *. Laftly,draw Lines, 
and it is finifhed* Two Equila- 
teral Triangles is a Rhpmbus. 

A Rhomboides differs juff fo 
much^nd no more from aRhem- 
bus^s a Parallelogram does from 
, a true Square ; it % is needlefs therefore , I prefume^ 
to fhew you howto make it. 
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PROB. xiii. 

How to divide a Circle into any number of 

Equal FartS) not exceeding ten, or other- 

mfe bow to make the Figures called, Pen* 

tagon , Hgxagon , Heptagon , Q&a- 
gon y £;c. 

Let A B C D be a Circle, in which is required to 
be made a Triangle, the greateft that can be made 
in that Circle. 

KeepingyotfrConj- 
poffes at the farqe 
extent thejr were at 
when you made 
the Circle, let one 
Point of them hr* 
L ny part of the Cir- 
cle, as at A, and 
with the other 
make a Mark at E 
and /, and draw a 
Line between E and 
/, which will be one 
fide of tfaeTriangle. 
I need not tell you how to make the other two 

Side , for it is an Equilateral Triangle, all three 

Sides being of Equal Lengtfy 
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*lo make a Pentagon or Fivejided Figures 

Draw firft an obfcure Circle, as A C B D ; then 
dra,w a Diameter from A 
to B i make another Dia- 
meter Perpendicular to the 
firft, as CD ; then taking 
with your Compafles the aI 
length of the Semi-Dia- A [y 
metef, fet one Point in A, 
and make the Marks B F, 
drawing a Line between , ^ 

them, as you did to make F^"* p 

Iriangfe. Next, fet one Point of your Compafles 
in the Interfeftion atg, -and extend the other to C, 
draw the Arch CH ; The neareft diftance between 
C and H, viz. the Line C I H, is the Side of a Pen« 
tagon, and the greateft that can.be made within 
that Circle : Which with the fame extent of your 
Compafles, you may mark out round the Circle* 
and drawing Lines, the Figure will be finifhed. 

To make a Hexagon or Six-fidcd figure. 



Draw an obfcure Circle, 
ss you fee here, and then 
without altering the extent 
of the CompajJes,mafk out 
the Hexagon required 
round the Circle ; for the 
Semidiameter ofany Circle 
is the fide of the greateft 
Hexagon that can be made 
within the fame Circle. 
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lis is the way Coopei 
Casks. - 



Ja make a Heftagon, or figure of Seven, equal Sides 

and Angles. 

-...-<- You muft begin anc| 

3B proceed as if you Were 

going to defcribe aTri- 

angle in a Circle, tifit 

you have drawn the 

tine BF j then taking 

with your Compaffes 

the half Of that Line* 

viz. fvovA © toE, or 

from ® to F> marie 

out- round the Circle 

'yctar Heptagon for the 

half of the Line E F is 

onefide of it. 

TtmafcanOftogpifj commonly wile* an Eight-fqtfart 
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Firft make a 

Secondly, Divide it into four equal Parts by two 1 

Diftm&m, th*! «pg perpendicular to the other, as 

. : Thirdly Set eae Foot of the Compaffes in, A, and 
itekethe irrcho * % alfo with the fame extent iee 
one footG* and make the Arch //; then through 
the Jnt&fe&iftft of the two Arches draw a Line to 
the. Center,, «*fe g h. 

Laftly, Draw- the Line I C or I A, either of which 
is the fide of an Odagon. 






1 
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firft mak* a. Or* 

Clei aqd a Triangle 
in.it, a^ .yoy were 
te&ght at the begin- 
ning of this Pro- 
blent. Ttend^«je 
one , third part ; of 
. the Circle. As for 

Example, that A, 
x, 2, ?, B, into 
three equal Parts. 

* Laftly, _ draw the 
' lines A i, i, 2, 2 B, 
, €&. each of thefe 
Lines is the. fide of 

a Nonagpn. 



To make a Nonagon 
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To make a Decagon. 




You muft work altoge* 
ther as you did in making 
a Pentagon : See the Pen- 
tagon above, where the di- 
stance from the Centre K 
to the Point at H is the 
fide of a Decagon or Ten* 
fided Figure; 



PRO?, xiv, 

* V 

, - - 

Three Points being given : How to mah a 
Circle, whofe Circumference Jball fafs. 
through the three given Points, ftovided 
the three Toints are not in a jtrtigbt JJtK, 

V 

Let A* B, C, be* the three Points given.; firft 
fetting one Foot of your Gompaffes in A, open them 
to any convenient widened, more fhan half the di- 
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ftartce betweeri A and B, and tiefcribe tHe Arch d d ; 
then without altering the extent, let one point in e£ 
and croft the firft Arch at eand*, through thofe 
two. Interfe&ions draw the Line .* e. 

The very lame you muft do between B and 0, 
and draw the Line/f; where thofe two Lines inter- 
red each other, as" at g\ there is the Centre of the 
Circle required ; therefore fefcting one foot of your 
Compaffes ing» extend the other to any of the Points 
given, and defcribe the Circle ABC Note, The 
Centre, of a Triangle is found the lame way. 

B R O B, xv. 

How to make an Ellifjis, or OvaL feveral ways. 
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i%* i. Make the Circles whofe DiaaicfersjBfty 
be in a ftreigiit Line, as AB ; Crofs that Lin? w^Rl 
another Perpendicular to it at tbeCentre of the mid* 
die Circle, as Id : draw the Lines * e, € h, dg, df< 
f|et one foot erf the Compaffes inD, and extend the 
Other tog, defcribiag the part of the EUipfisg/, 
with the fame extent, fetting one foe* in C, defcribe 
the other part h e : The two Ends ?re made by parts 
of the twooutermoft fmall Circles,as you fe£je 9 gh. 
.Fig. 2. Draw two final! Circles, whofe circum- 
ferences may only touch-each other : Then itakiog 
the diftance between their Centers, or either of their 
Diameters, fet one foot of your Compaffes in either 
of thdrjCentres, as that marked 2, and with the 
--drfrer #ft3fe*^n Arch at a* ^-fftto at b \ there moving 
\joi#'<j(^pa^^ tlijp Centre of the otlier Circle, 
crdfs tfie\feid Arches at a an# £, which Crofles let be 
the Centres of two other Circles of equal bignefs 
/Vfth the firft. a hen through the Centres of all 
the Circles, \drato the lines A B, CD, EH, F G ; 
which done, place one foot of the Compaffes in the 
' centre of the Circle I, and extend the other to C, 
defcribing the Arch of the EllipfisCEF : The fame 
you muft do at 2, to defcribe ;the part BH, and then 
is your Eilipfis finifhed. 

Fig. 3. This needs po Defer iption, it being fo like 
the two former Figures, and eafier than either of 
them. 

Here Note, that you may make the Ovals 1 and j 
of any determined length ; for in the length of the 
firft, there is four Semi-diameters, of the fmall Cir- 
cles ; and in the laft but three: If therefore any line 
^was given you, of which length an Oval waa re- 
quired, you muft take in your Compaffes the 
v ~ . . fourth 
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fourth part of the line, to make the Oval Fig. 1. and 
the third part to make the Oval Fig. j ; and with 
that extent you muft defcribe thefmall Circles: The 
Breadth will be always proportional the length. 
But if the Breadth be given yoq, take in alfo the 
fourth part thereof, and make the Oval Fig. 2, 

Fig. 4. This Ellipfis is to be made, having Length 
and Breadth both given. Let A B be the length, 
CD the breadth of a requiredOval. Firft lay down 
the line A B equal to the given length, and crofs it 
in the middle with the Perpendicular CD, equal to 
the given breadth. Secondly, Take in Jjjfl£ the 
Line A B with your Compaues, viz. A e, qt B e ; 
fet one foot in C, and make two marks ujpon the 
line AB, viz,, /andg; alfo with the f^me extent 
fet one foot in D, and crofs the. former marks atf 
and g. Thirdly, at the Point /and^, fix two Pins ; 
or if it be a Garden-plat, or the like, two ftroni 
Sticks. Then putting aline about them, make fal 
the two ends at fnch an exaft length, that ftretch- 
ing by the two Pins, the bent of the line may exact- 
ly touch A or B, or C or D, or h y s as in this Dia- 
gram it does at h ; fo moving the line ftill round, 
it will defcribe ah exaft Oval. 
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f ROB. xvi 

How to divide a given Line into two Partly 
which may be In Jucb Proportion to each 
other j as two given Lines. 




Let 
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Let AB be the given line to be divided in fucfy 
PropprtiQi) as the line C is to jhe line D. 

Firft from A draw alias at pleafure, as A E ; then 
taking with your Corapaffes the line C, fet it off 
from A towards E, which will fail at F : Alfp take 
tfre line D, and fet qff from F to E. 

Secondly, Draw the Line EB ; and from F njakg 
a lin§ Parallel to E B, as FG, which fhall interfeffc 
the given line A B in the proportional Pofnt requi- 
red, viz. at G ; making A G and G B in like pro- 
portion to each other, as C C and D D. 

Example by Arithmstick. 

The line C C, is 60 Feet, Perches, or any thing 
?lfe ; the line D D is 40 ; the line A B is 50 ; which 
is required to be divided in fuch proportion as 60 to 
40. Firft add the two lines C and D together, and 
they make a 100 : Then fay, If 1 00 the whole give 60 
for its greateft part, what fhall 50, the whole line 
A B, give for its greateft proportional part ? Mul- 
tiply 50 by 60, it makes 3000 \ which divided by 
1 op, produces 39 for the longeft part; which 3$ 
tj^ken from 50, Jeaves 20 for the iliorteft part : 3$ 
therefore 60 is to 40, fo is 30 to 20. 

PROa xvii. 

Three Lines being given % to find a Fourth {/$ 
'Proportion ta them. 

■ Let A B C be the. three Lines A ?i 4 

given, and it is required to find B ■ - i' 18 

a fourth Line which may be in Cf- r - : • ■■■ 21 

fuch proportion to C,as B is to A , 
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which is no more but performing the Rule of Three 
in Lines.. As if we fhould fay, if A 14 give B iS, 
what fhafl C 21 give ? Anfwer, 27. But to perform 
the fame Geometrically, work thus. 

Firft make any Angle,as BAG Then take with 
your Compaffes the firft line, A and fet It from A 
to 14* Alfo take the fecond line B, and fet it from 
A to'ifr; draw the line 14, 18. Then take the 
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third line C with your Compaffes, and fet it from 
A to 21. From 21 draw a line parallel to 14, r8, 
which will be 21, 27. Then from A to 27$ is the 
length of your Fourth Line required. 

Anid here for a while I fhall leave thefe Problems, 
till I come to fhew you how to divide any piece of 
Land ; and to lay out any piece of a given quantity 
of Acres into any Form or Figure required ; And 
in the mean time I fhall fhew you what is necefla- 
ry to be known., 
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C HA P. II. 

Of Meafores. 

ANDfirftpfLongMcafures; which H either 
Inches, Feet, Yards, Perches, Chaifts, Site 
Note that twelve Inches make one J?oot, three Feet 
one Yard, five Yards and an half one Pole Or Perch, 
.four Perches on^ Chain of G«»^r-s,e%hty Chains 
©ne Mile. But if you would bring one fort of Mea> 
iure into another, you muft work by Multiflicdt ion 
orDiinfion. &s for Example, Suppofe you would 
know how many Inches are contained in twenty 
Yards : Fir ft reduce the Yards into Feet, by multi* 
plying them by jj, becaufe $ Feet make dne Yard, 
die Product is ,6,o % which multiplied by 12, the 
number of Inches in one Fdbt, gives 720, and fo 
many Inches are contained in 20 Yards length, 

On the cclitrary, if you would have kpown how 
many Y^rds there are in 7 20 Inches, you muft firft 
divjlde 720, by 1 2, the Quotient is 60 Feet ; that a* 

fjain divided by $, the Quotient is 20 Yards* The 
ike you muft do with any other Meafure, as Per? 
ches, Chains, yv . of which more by and by. 



Long | Link" 



Jnches] 7.92 
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Foot 1 Yard iPerch iChabj Mil? 




Chain 80 
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See this Table of the LongJVleafure annexed, the 
ufe whereof is very eafie : If you would Vnow how 
many Feet in Lengh, go to make one Chain ; look 
for Chain at the Top,iand at the Jxft-hand for Feet, 
againft which, in the cpmmon Angle of Meeting, is 
66, fo many Feet are contained in one Chain. 

But becaufe Mr. Gunier?s Chain is'mqft in ufe a- 
mang Surveyors for meafuring of Linesjfhall chief- 
ly infift on that meafure, it being the beft in ' ufe 
for Lands, 

This Chain contains in Length 4 Pole,or 66 Feet, 
and is divided into 100 Links,each Link is therefore 
in length j& Inches : If you would turn any num- 
ber of Chains into Feet, you muft multiply theiti 
by 66, as 100 Chains multiplied by 66, makes 66oq 
Feet ; Aut if yOU have kinks to your Chains to be 
turned into Feet and j>arts of Feet, you muft fet 
down the Chains and 'Links, as if tney were one 
whole Number, arid! after having multiplied that 
Number by 66, cut off from the Produft the two 
' laft Figures to the Right-hand, whifli will be the 
' Hundreth Parts of a Foot, and thofe on the Left- 
- hand the Feet required. 

EXAMPLE. 

Let it be required to know how many Feet there 
are in 1 5 Chains, 25 Links. • 
J fet down thus the Multiplicand 1525 

The nqiji. of Fe^tin 1 Chain, Multiflicat* ' 66 

9150 

9*5° 

4 

VrUuft 1 006' 50 Feet 
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Tlie Produ& is 1006;^. Jhis is fo plain, it needs 
no other Example. 

But now on the other hand, if One thoufand knd 
fix Feet and an halfe was given you to reduce into 
Chains and Links ; you muft divide 10065^ by 66 p 
the Quotient will be 1 525,™*. 1 5 Chains, 2 5 Links. 
But for thofe that do not well underftand Decimal 
AritHmeHcky and may perhaps meet with harder 
Queftions tif this nature, I have inferted this Table. 



A Table, (hefring how many Feet and 
Parts of a Foot ; alfo how many Perches 
and Parts of a Perch, are contained in 
any number of Chains and Links, from 
One Link, to One hnndred Chains* 




The Explanation 
of the Table, 

If you would 
know how many 
Feet are contained 
in Twenty of Mr; 
Guntefs Chains. ' 

Firft, under Tide 
Chains ) fe^k for 20 ; 
and right againft it, 
under Title - Feet ; 
ftands 1 3 20, the 
number of Feet con- 
tained in Twenty 
Chains. Alfo un- 
der Title Perches , 
ftands -8o, the num- 
ber of Perches con- 
tained in Twenty 
Chains. 
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This Table is like the former, and needs not 
much Explanation* However I will give an Ex- 
ample or two. 

Admit I wotfid know how many Chains in length 
are contained in 500 Feet. Firft, in the left-hand , 
Column,under Title Feet, I look out 500, and right 
againft it I find 7 Chains, 57 Links, $75 Parts of 
1 000 of a Link, or 7 Chains, 57 7— Links So like- 
wife under Title Perches, I find 30 ,4^ Perches, 
But if you would know how many odd Feet that 
i~Ht is, you muft feek for 303 in the Column titled 
Parts of 4 Perch, and right againft it you will find 5 
Feet. So I fay that 500 Feet is 30 Perches 5 Foot. 
• Again, I would know how many Chains and 
Links there are in 1 504$ Feet ;Firft feek for 10000, 
and write down the Chains, Links, and part of fc 
Link contained therein . Do the like by 5 000 '; alfp 
by 40 and 5. Laftly, adding them together, you 
have your defire. 

N 

Feet> Chaitiy Link, Parts 

10000 — 251s r 51 SB jtj 

5000— 75 s=5s=: 75 e=« 757 

5-^- 0-2— 7 {='=:j75 
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Added, make— nj 95 45 J 
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Anfwer, 227 Chains, 95 Links and 455 parts 
are contained in 1 5045 Feet. 

One Example more, and I have done with this 
Table. 

How many Perches do 1057 $ Feet make ? 

Feet, 
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Feet, 

ioooo 

500 

70 

I 



Perches,, Parts. 
606 660 

4 242 
o 1S1 



Jdd6\o 786 
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The Anfwer is, 640 Perches, and rsl^ofa Perch? 
or 1 j Feet, a Furlong is 40 Perches in length; S 
Furlongs make 1 Mile. And fo much of Long 
Meafure : I fhall now proceed to; 

Square Meafure. 

Planometry, or the meafurjng the Superfices or 
Planes of things(as Sir Jonas Moore &ys)isdone with 
the Squares of fuch Meafures, as a Square Foot, a 
Sauare Perch, or Chain, that is to fay, by Squares 
whofe Sides are a Foot, a Perch, or Chain ; and the 
Content of any Superficies is faid to be found, when 
we know how many fuch Squares it containeth. 

As for iixample: Suppofe A B C D was a piece of 

Jlf— — I 1 i ' ■ j B^ ^ anc * tne length of the 

Line A B or C D was4Per- 
ches ; alfo the length of the 
Line A C or B D was^Per- 
ches;I fay that piece ofLand 
contains 20 Square Perches, 
as you may fee it here divi- 
ded ; every little Square be- 
ing a Perch, having a Perch 
in length for its Side, If 
.pyou lay down a Square Fi- 
gure, whofe Side is 1 Foot, 

and 
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and at the end of every Inch you draw Linescrofling 
one another,as thefe here,you will divide that Square 
Foot into 1 44 little Squares, of fquare Inches. 

Or thus, the Line a b is a Perch long r fc 

or idFeet-;, Ibis the Line bd y and the j 1 
other 2 Lines: The whole Figured** J [_■ 

is called a Square Perch. e ' " "'. 

But before we go any farther, take this Table 
following of Square Meafure. 
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This Table is like the former of Long Meaftfre^ 
and the ufe of is is the fame. 

Example, If you would know how many Squar6 
Ffeet "are contained in one Chain, look for Feet at 
Tdp, and Chain on the Side, and in the common 
Affgle of jcpeetingftands 4? <;6, fo many Square Feet 
are contained in one Square Chain* 

The common Meafure forLand is the Acre,which 
by Statute is appointed to contain 160 Square Per*- 
ches,and it matters not in what form the Acre lye f 
fo it contains juft 160 Square Perches; as in a Paral- 
lelogram 10 Perches one way, and 16 another, con- 
tain an Acre : So does 8 one way and 20 another, 
and 4 one way, and 40 another. If then, having 
one Side given in Perches, you would know how far 
you muft go on the Perpendicular to cut of an Acre ? 
you muft divide 160 (the number of Spuare Perches 
in an Acre) by the given Side, the Quotient is your 
defire. As for Example, the given Side is 20 Perches, 
divide 160 by 2o,the Quotient is 8: By that I know, 
That 20 Perches one way,and 8 another, including 
a Right Angle, will be the two Sides of an Acre ; 
the other two Side? muft be parallel to thefe. 

And here I think it convenient to irifert this ne- 
ceflary Table,lhewing the length and breadth of* 
and Acre in Perches,Feet and Parts of a Foot : But 
if your given Side had been in any other fort of 
Meafure f As For Inftance in Yards, you muft then 
have feen hqw many Square Yards had been ip a 
Acre y and that Summ you muft have divided by the 
number of your given Yards, the Q.uotient would 
liave anfwered the Qpeftion, 
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, ■ EP Length ttf » Length of 

EXAMPLE.^ an Acre £ a n Acre 

If 44 Yards 

given for the B 

dth,hoVroanyY; 

iliall there be 

length, of the Ac 

, FirfVtfind 

an .Acre cont 

4840 Square Ya 

which I divid bj 

the Quotient is 

for the Length 1 

Acre- And thusk. 

ing well hofrtb 

theLength and] 

dth of anAcre, 

may ..alfo by 

fame waykhow 

to lay down 

■ number of. A 

together; of w 
mope hereafter, 

Reducing ol ' 

fort of Square] 
furc to anotHe 

done, as before . ( . - 

taught in Lorig Meafdre, .by Multiplication and 
Divifiori. And becaufe JSA.T,, Guttt «r?sChain is chiefly 
yfed by Sdrveyofs, I fhali. only jnftahce in that* and 
fliew you hovf td tqrn any number of Chains, and " 
Links into Acres, , Roods arid Perches : Note that a 
Rood is the fourth part of an Acre. 

And firft naark well thit 10 fquare" Chains make/ 
£ i Acre; 
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i Acre, that is to fay, i Chain in Breadth, and 10 
in Length ; or 2 in Breadth, and 5<in Length, is an 
Acre , as you may fee by this fmall Table. 

Q D CI S* And thus well weigh- 

g. g, ^ B ingthat 10 Chains make 

§ 8 * g^ an Acre, if any number 

p of Chains be given you 

* C to turn into Acres, you 

' £* i . !? 1 o 00 g« muft divide them by 10, 

^2 S 5 00 and the Quotient will be 

5*? & 3 33 ?3? the number of Acres con- 



04 o 2 50 tained info many Chains. 

£*5 p 2 00 But this Divifion is a& 

»6 & 1 66 666 breviated by only cutting 
5>7 > ,1 42 285 off the laft Figure, as if 
8 8 § 1 2$ 1 $90 Chains were given 

9 1 11 in to turn into Acf es* by 

* cutting off the laft Fi- 

gure 1 59*0, there is left 159 Acres, which is all one 
as if you had divided 1 5.90 by 10. But if Chains and 
Links be given you together to turn into Acres, 
Roods and Perches, firft from the given Summ cut 
off three Figures,which is two Figures for the Lirilte 
and one for the Chains, what's left (hall be Acres. 
And to know how many Roods and Perches are 
contained in the Figures cut off, multiply them by 
4, and from the Prod'u£t, cutting off the three laft 
Figures, you will have the Roods : And then to 
know the Perches, multiply the Figures cut offfrom 
the Roods, by 40, from which Product cutting off 
again three Figures, you have th6 Perches, and the 
Figures cut offare thoufandth parts of a Perchv 

EXAMPLE 
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In 1599 Square Chains,and 55 Square jJnks,Iio^ 
nany Acre?, Roods and Perches ? 

Acres * 59*95$ 

t 4 

A^fwer* 159 Acres* 3 Rood ■ — 

^2^ T : Roods. i\6 20 

40 

Perches . 24JS00 

On the contrary, if to any nti mber of Acres gi ven * 
j«ou. add a Cypher,they well be turned into Chains* 
thus 99Acresare 990 Chains, 1 ooAcres ioooChains* 
t$c. the fame as if you had multiplied the Acwsby 
i o. And if you would turn Square Chains into 
Square Links, add four Cyphefrs to the endof the 
Chains, fo will 990 Chains be 9900000 Link&iooo 
Chains be 1 0000000 Link^ all one as if you hacl 
multiplied 990 by ioooo r the number ©f Square 
Links contained in one Chain* , . « 

^ And now, whereas in cafting up the content of at 
piece of Land meafuted by Mr. Gunter*sC\\£m)(yizi 
multiplying Chains andLinksby Chains and Links> 
fche Produd will be Square Links ; you muft there- 
^ >re from that Produft cut off five Figures to find the 
.cres ; which is the fame as if you divide the Pro- 
luft by 1 00000 ( the number of Square Links con- 
fined in one Acre ) then multiply the five Figures 
:ut off by 4 j and from that Produ£l catting off five 
f igures you will have the Roods. Laftly multiply by 
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46, and Kike aWay ( as before ) 5 figures, the ref 
are Perches.' 

• EXAMPLE: 
Admit aParallelogram, orLong Square to h% on< 
Vay $ Chains, 5 5 Links ; and the other way 4 
Chains, 3 $ Links : I demand the content in Acres, 
Roods and Perches ? 

Multiplicand 55 J 
Multiflicator 43$ 



*/7S 
2.220 



'ArffWeri 2 Acre I 

1 Jtoi 

ad Perches 
'And j£ it' Paw of a JP*rc& 



■/low 2J4142; 

4 



Roods i\6$yao 

40 



r 

Perches 26J28000 



Laftly, Becaufe fome Men chufe rather to caft u| 
the Content of Land in Perches, I will here briefly 
fhevif you how it is done ; \Hifch is,only by dividing 
by 160 (the number of Square Perches contained 1 
one Acre) die number of Perches given. 

EXAMPLE. 

AdrnftaParallelc^ramtb be in length 5$Perchdi 
a'nd in breadth 4$ Perches ; tliefe two multiplied t<> 
gether, make' 247 5 Perches ; which to turn ihti 
Acres, divide by 160, the Quotient is 1 5 Acres, and 
7 5 Perches refriaining ; which to turn into itoodi 
divide by 4b,the Quotient is 1 Rood,and 3 5 Percl ' 
t emaining. So much is the content of fuch a pi 
of Land, viz. i$ Acres, i Rood, and 3 $• Perches. 
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Here follows a Table to turn Perches into Apve^ 
Roods and Perches. 
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TJje Ufe pfthe Table; 

In 2475 Perches, how many 

Acres, Hoods and Perches* 

» 1 
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?000 12 
400 2 

70 O 
To which add the odd 5 Pcrchcso 
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And fir ft of the Chain. 

T^Hfere are feveral forts of Chains, as Mr. JRtf/£* 
fork's of two Perch long : 'Others,! of one 
Perch long : iqme hay? had them 1.09 fjeei in lengtht 
But that which is moft in ufe among Surveyors (as 
Wng indeed the beft) is Mr. Gunter\ which is 4 
Pole long, containing 100 Links, each I^ink being 
7~£ Inches: The Defcription of which Chaip,and 
how to reduce it into any other Meafure, you have 
$i large in the foregoing Chapter of Meafure. In 
this pl^pe I fhall only give you feme few Dire£tk>ns 
for the ufe of it in measuring Lines. v 

; Take care that they, who carry the Chain, deviate 
not from a ftreight Line ; which you may do by 
ftanding at your Inftrument, and looking thro^the 
Sights ; If you fee them between you and the Mark 
obferved, they are in a ftreight Line, otherwifq 
nt)t. But without ail this trouble, they may carry 
the Chain true enough, if he that follows the Chain 
always caqfe him that goeth before to be in a dire£fc 
line between himfelf^ and the place they are going 
to, fo as that the Foreman may always cover thq 
Mark from him that goes behind. If they fwervc 
from the Line, they will make it longer than realy 
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it is * aibreight Line being the neareft diftance that 
can, be between any two places. 
\ Be fure that they which carry the Chain,rniftakc . 
pot a Chain either over or under in their accduht, 
for if they fhould, the Error would be very consider- 
able ; as fuppofe you Was to meafure a Field thatyou 
knew to beexafltly Square, and therefore need mea- 
fure but one Side of it ; if the Chain carriers fhould 
miftake but one Chain, and tell you the Side was; 
but 9 Chains when it was really 10, you woukj 
make of the Field but 8 Acres arid itfjPerches, when 
it fhould be 10 Acres juft. And if in fo fmall a Line 
fuch a great Error may arife, what may bfe in a" 
greater, you may eafily imagine, but the ufoal way 
to prevent fijch Miftakes is, to be provided with 10 
fmall Sticks (harp at one End, to ftick into the 
Ground ; and let him that goes before take all into 
his Hand at fetting out, andl at the end of every 
Chain flick down one, which let him that follows 
take up.; when the : i q Sticks are done, before they 
have gone 10 Chains ; then if the Line be longer, 
let them change the Sticks, and proceed as before, 
keeping in Memqry how often they change : Thej* 
may either change at the end of 10 Chains, then the 
hindmoft Man muft give the foremoftail his Sticks ; 
or which is better, at the end of 1 1 Chains,and theri 
the laft Man muft give the firft but ^Sticks keeping' 
pne to himfelf. At every Change count the Sticks^ 
» for fear left you have drqpt one, which fprnetimes^ 
happens. 

.If you find the Chain too long for your t\fe,as for 
fome Lands it is, efpecially in America^ you may 
then tak^ the half of the Chain* and meafui'eas be-, 
fore^ remei^hring ftill when you put down the, 
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Lines in your Field-Book, that you fet down but the 
half of the Chain^ and the odd Lines, as if a line 
meafured by the little Chain be 1 1 Chains 25 Links, 
yoii muft fet 4pwa 5 Chain 75 Links, and then in 
plotting ind cafting up it will be the fariie as if yoii 
l#d meafiired by the whole Chain. 
1 At the eqd of every *o Links, you may, if you 
find it convenient, have a Ring, a piece of Brafc, or 
3 Jfagg> fo r your morfc ready reckoning the odd 
Links. " ■ ' , . 

When you put down in your FiekkBook the 
length of any Line, you may fet it thus, if you pleafe, 
with a Stop between the Chains and Links, as 1 5 
Chains 1 5 Links 1 5.15 or without, as t&us, 1 $ 15, it 
y ill be. aU one in the cafting up. 

Of In fir urgent s for t& taking of an jingle 

in the ~ " 




There are but two material things (towards the 
the meafuring of a piece of Land) to be done in the 
field ; the one is t© meafure the Lines (which I have 
fhewed you how to do by the Chain) and thp 0- 
ther to take the quantity of an Angle included by 
thefe Lines ; for which there are almoft as many In- 
struments as there are Surveyors. Such among the 
reft as have got the greateft efteem in the World, 
are, the plain Table for fmall Inclofures, the Semn 
circle for Champaign Grounds,The Circumferenttny 
the Theodoite, &c v To defcribe thefe to you, theic 
Part, how to put them together, take them afunder, 
fcifr. is like teaching! the Art of Fencing by Booky 
one Hours ufe of them, or but looking on them in 
the Inftjrui^nt-maker's Shop, wiU better defcribe 

» » . . • , , u •.?-,••• - «thenv 
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them to you than the reading one hundred Sheets of 
Paper concerning them. Let it fuftice that the only 
ufoof them all is no more ( or chieHy at moft ) but 
this, wxk - 

; 

To take the Quantity of an Angle 

% A B ancjA £are twoHedges or other 
Field, the Chain ferves to meafure the/ 





4ength of the Sides A B or A C, and thefe Inftrin 
* ments we are fpjeaking of are to take the Angle A* 
An4 firft t>y the.' '• 

T*lain Table* 

Place the Table ( already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the Angle 
A as youcan,the North End ti£ the Needle hangini 
directly over the Bower de Lute ^then make a JdLarl 
upon the Sheet of Paper at any convenient pkcfc for 
the Angle A, and lay the Edget)f the Inde*to the 
Mark, turning it about, tUl through the Sights you 

"''J - ... ",';.■. ; . .;.. . : ;.-..! /• . ■■ ; ■•• ^fpy 
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efpy B, then draw the Line AS by/thfcEjdge; of chd 
Index. Do the lame for the Line. A , C> keeping tj}e« 
Index Mlupon the firft Mark, then jwiUydq havfc,: 
upon your Table an Angle equal to the Angle in ; 
theField. ."• ^ 
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To take the Qgapiity of the fame, \A#gkfa *M*L 

JStmi-circle. , 
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Place your Semi-circle in the Angle A, as near the 
yery Angle as^ffibly you can, and caiife Marks tq 
be let up near B, ^nd C, fo far off the Hedges, as 
your Inltrument at Avftands ; then turn the Inftru? 
ment about 'till through the fixed Sights you fee the 
Mark at B, there fcrew itfaft \ next turn the move- 
- able Index, till through the Sights thereof yqu fee 
the mark at C f then fee what Degrees upon the 
Limb are cut by the Index •, which let be 45> fa 
jnuch is the Angle ABC* 

How to take the f am Angle by the Qireumferentor. 

- Place your Inftruifaent, as before, at A, with the 
Tlower de Luce towards you, direfi your Sights to 
the mark at B, and fee what Degrees are then cirtj 
\>y the South end of the Needle, which let be 55 ; 
$0 the fame to the mark at C, and let the South end 
of the? Needle there cm 100, fubftra£t the lefTer out 
of the greater, the remainder is 45, -the Angle re- 
quired. If the remainder had been more than i£q 
Degrees, you miift then have fubftra&ed it out of 
360, the iaft remainder would have been the Angle 

■ * '. 

' '. %h& 
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This laft Inftrument depends wholly upon the 
Needle for taking of Angles, which often proves .er- 
roneous y the Needle yearly of itfelf varying* from 
the true North, if there be no Iron Mines in the 
Earth, or other Accidents to draw it afide, which in 
Mountainous Lands are often found : It is therefore 
the beft way for the Surveyors, where he poflibly 
can, to takes his Angles without the help of the 
Needle, as is before ftiewed by the Semi-circle : 
But in all Lands it cannot be done, but we mull 
fometimes make ufe of the Needle, without exceed- 
ing great trouble, as in the thick Woods of Jamaica, 
Camlina y &c. It is good therefore to have fuch an In^ 
ftrurtent, with which an Angle in the Field may be 
taken either with w without the Needle, as is the 
Semi-circle,' than which I know ho better Inftru- 
ment for the Surveyors ufe yet made publick ; there- 
fore as I have before • Ihewed you, How by the 
Semi-circle to take an Angle without the help of the 
Needle ; I fhall here djrett you. 

JJow tpith the Semicircle to take the Quantity 
jpfan Angle in the Field by the Needle. 

Screw faft the Inftrument, the North End of the 
Needle haijgipg direCUy pver the Flower de Luce in 
the Chard, turn the Index about, till through the 
Sights you efpy the mark at B ; and note what De- 
grees the Index cuts, which let be 40 ; move again 
the Index to the mark at C, and note the Degrees 
cut, viz. 85. Subftra& the Lefs from the Greater, 
re^a^s 45, the Quantity of the Angle. 1 • * 

Or 
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Or thus. 

Turn the whole Inftrument till through the fixed 
Sights you efpy the mark at B, then fee what Qe- 
jgrees upon the Chard are cut by the Needle ; which 
for Example are 3 15, tura dfp the Inftrument till 
through the fame Sights you efpy C, and note the | 

Degrees upon the Chard then cut by the Needle, 
which let be 27Q. ; fubftrad the Lefs from th$ 
Greater, (as beforein working by theCircumferentor) 
remains 4$ for the Angle. Mark, if you turn the 
Flower de L,uce towards the mark, you muft look at 
the North-End of the Needl? for your Degrees* 

Befides the Divifion of the Chard of the Semi- 
circle into 360 Equal Parts or Degrees : It is alfo 
divided into four Quadrants,eaph containing 90 De- 
grees, beginning at the Nortli, and South Point,and 
proceeding both ways till they end in 90 Degrees 
at theEaft and Well Points ; which Points are mark- 
ed contrary, viz. Eaft with a W. and Weft with an 
IJ.' becciufe when you turn your Inftrument to the 
Eaft ward, the end of the Needle will hang upon the 
.Weft Side, tic. 

If by thfc way of divifion of the Chard,you would 
take the aforelaid Angle, direft the Inftrurrfent fo 
f the Flower de Luce from yo,u) ti)l through the fixed 
Sights you efpy the mark ajt B ; then fee what De- 
grees are cut by the North End of the Needle, 
which let he N E 44 ; next direct the Inftrument 
to C, and the Northr-end of the Needle will cut 
N E 89 ; fubftra£t the one from the other, and tker£ 
will remain 45 for the Angle. 

But if at the firft fight the Needlq had hupg o^ver 

N E $ h and at _ the fedoad S E 8o, then take 5 $ 

> . i ,. .•■>. from 
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from 90, remains 35 ; take 80 froth 90, remains 10, 
Which added to $ 5, makes 45, the Quantity of the 
Angle : Moreover, if at the" firft Sight* the North- ' 
<end of the Needle had pointed to N i( 2*, and at 
the fecond N E 23, thefe twomuft have been ad- 
ded together and they would have made 45, the 
Angle as before. 

Mark, If you had turned the South part of your 
Inftrument to the marks, then you muft have had 
refpecl: to the South-end of your Needle. 

Although I have been fo long fljewing you how to 
take an Angle by the Needle, yet when we come to 
, Survey Land by the Needle, as you fliall fee by and 
by, we need take but half the Pains ;for we take not 
the Quantity of the Angle included by two Lines* 
but theQuantity of the Angle each Line makes with 
the Meridian ; then drawing Meridian-Lines upon 
Paper,which reprefentthe Needle ofthelnftrumenty 
py the help of a Protra&or,which represents the In- 
ftrument,we readily lay down the Lines and Angles 
in fiich proportion as their are in the Field; 

This way of dividing the Chard into four 90s, 19 
in my Opinion,for any Work the beft ; but there is 
a greater ufe yet to be made of it, which fhall here^ 
after be fhewed in its proper place". 

Of the FMBtok 

. You muft always have in read: . /s in the Fidcf; a 
little Book,in which fairly to inlert your' Angles' and 
Lines ; which Book you fna'y divide by Lines into 
Column$,as you fhall think convenient in your Fra- 
ftife ; leaving always a large Column to the Right- 
hand,to put down what remarkable things you Meet 
with in your way, asPonds, BrooksyMfils, Trees, or 

the 
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the . like. Thus for Example* if you had taken, the . 
Angle A and found it to contain 4$ Degrees ; and t 
mea fared the Line AB,and foiir\d it to be 1a Chains, 
jjfj Links fet it down in your Field-Book, thus^ 



*■*■ 



degrees 

45 



Min. 
OO 



Chain- 
12 



Link* 

5* 



Or if at A you had only turned your fixed Sights to 
B, and the Needle had then cut 3 1 5 ,; in the place 
°f 45> yo u mu ft ^ a ve put down 315. If you Survey 
by Mr. NormotTs way, then there muft be four 
Columns .more forE. W. N« and Southing. You 
inay alfo make two Columns more, if you pleafe, 
for Off-fets, tci the right and left. 

Laftly, you may chufe whether you will have any 
Lines or not, if you can Write ftreight, and in good 
order, the Figures dire&ly one under another. For 
this I leave you chiefly to your own fancy ; for I be- 
lieve there are not two Surveyors in England* that 
have exa£Uy the fame Method for their Field Notes. 

Of the Scale. 

. Having by the Inftrument before fpoken of, rtiea- 
fured the Angles and Lines in the Field, the next 
thing to be done, is to lay down the fame upon Pa«* 
per ; for which Ufe the Scale ferves. There are feve-* 
ral forts of Scales, fome large, fome fmall, according 
as Men have occafion to ufe them \ but all do princi- 
pally confift of no more but two forts of Lines ; the 
firft of equal Parts, for thelaying down Chains and 
Links ; the fecond of Chords, tor laying down 01" 
meafuring Angles. I cannot better explain the Scale 
to you, than by fhewing the Figure of fuch a one as 
are commonly fold iflk Shops, and teaching how to 
ufe it. Thofo 
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Thofe Lines that are numbred at top With 11,12^ 
i6j£sfc. are Lines of equal Parts, containing 11, 12, 
or 16 Eqiial fgrts in an Inch. If now by the Line 
of 1 1 in an Inch, you would lay dotfn 16 Chains 
^o Links, look down the Line 4 under 1 1, and fetting 
one foot of your CompafTes in 10, clofe the other 
till it juft touch 5 b Links, or half 3. Chain; in the 
frtjall Divifions. Then laying your kuler upon the 
Paper, by the ficle thereof make two fmall Pricks, 

with the fame extent of the Com- 

A — ■ B pafles, and draw the Line A B{ 

, which fhafl contain in length id 

Chains, , 50 Links, by the Scale of i 1 in an Inch. 
The bick-fide of the Scale, is only a Scale of 10 in 
and Inch, but divided by Diagonal Lines, more 
nicely tliaii the other Scales of Equal Parts* 

How to la$ down an Atigle by the Lint 

of Chords 

If k were required to make an Angle that 
Contain 45 Degrees. 
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Draw a Line at pleafure, as A. B ; thea fetting . 
one foot of your Compaffes at the beginning of the 
Line of Chords, fee that the other fall juft upon 
&o'Degrees : With that extent fet one foot in A,and 
defcribe the Arch C Dr Their take from your Lirie 
of Chords 4$ Dcgfees, and fetting one foot in D, , 
make a mark upon tfte. Arch at C, throiigh which 
draw.theline AE: Solhall : the Aijglejfi AB be 
45 pegreefe If by the Lin^ of Chords yoii would 
ereft /a Perpendicular Line, is-it^no mote but\to 
ni^ke an Aiigle that fhall contain 90 Degrefes. ; « 
* The reafon why I bid you take 60 from^he Lihe 
6f Chords tp make your Arch by is, becaufe 60 is 
khe Semi-diafcneter of a Circle, wnofe circumference 

is zfio. 

1 

Motp to mcikv a Regular Folygon^ or A Figure 
0/5, 6, 7 j- 8, or more Sides, hy tbetene 
of Chords. 

Divide 360, the number of Degrees cpritained in 
aCirclfc, by 5, 6, or 7, the number of Sides you 
Would have your Figure to contain ; the Quotient 
taken from the Line of CJiooMs fhall be one Side 
offuch a Figure. 

E X A Mf L B. 

-. For to tnakea Pentagon, or a Figure of five Sides: 
Divide 360 by 5* the Quotient is 72, one fide of a 
Pentagon. 

. Take 60 Degrees from your Line, of Chords, 
«nd defcribe an obfcure Circle \ which dorie^ take 

F 72 frail 
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72 from yoilr Line of Chords, and beginning at 
any part of the Circle, fet off that extent round" 
the Circle, as from A to B, from B toC, and 




fo round till you come to A again. Then having 
drawn Lines between thofe Marks, the Pentagon 
is compleated. The like of any other Polygon, 
though it contain never fo many Sides. 

As for Example in a Heptagon : Divide 360 by 
7, the Quotient will be .5 1 Deg. 2$ Min. which if 
you take from the Line of Chords, and fet offround 
the Circle^ you will make a Heptagon, as D E, 
E F, E, G, i3c. are the Sides thereof 

To 
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T0 make a Triangle in a Gnk by tie 

Line of Chords* 



Firft take the whole length of your Line of 
Chords, or the ,Chbrd of 90 Degrees with your 
Compafles j which diftance upon the Circle fet off 
from C to *. Then take 3 o Degrees from the Line 
of Chords^and fet that from *to H. Draw the Line 
C H, which is one fide of the greateft Triangle that 
can be made in that Circle. 

Or you may make it by fetting offtwice the Semi- 
TJiameter of the Circle, for 60 and 60 is 120, as well 
as 90 and 30, 

flow ta make a Line of Chords. 

. Firft, make a Quadrant, or the fourth part of & 
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Circle, as A, B, C ; divide the Arch thereof, viz. A, 
C, into oo equal Parts ; which you may do by divi- 
ding it nrft into three equal Parts, and every ofthofe 
Divifions into three Equal Parts more, and every of 
the laft Divifions into ten Equal Parts. 

Secondly, Continue the Semi-diameter B C to 
any convenient length, as to D. Then fetting one 
foot of your jCompaffes in C, let the other fall on 
90. and defcribe the Arch 90, 90. So likewife 80,80 ; 
70, 70 j and the reft, C D is the Line of Chords, and 
thefe Arches cutting it into Unequal Parts, con- 
ftitute the true Divifions thereof, as you may fee by 
the Figure:* You may if you pleafe,'draw LinesPa- 
rallel to D C, as I have done here, for the better <Mr 
ftinguifhirig every Tenth and Fiifth Figure* 

Of the Protraffor. 

The* Protra&or is an Inftrument with which* 
With more eafe and expedition you may lay dowi* 
an Angje than yoi^can by the Line of Chords: Al- 
io when you have Surveyed by the Needle, by pla- 
cing the Diameter of the Protraftor upon a Meri- 
dian Line made flpon your Paper, you readily with 
a Needle upon the Arch of the? Protra&or, prick off 
the true fituatibn of any Line from the Meridian,, 
without fcratching the Paper, asyoumuft do in 
the ufe of the Line of Chords. It is riaade almoffc 
like, and graduated together like the Brafe Limb* 
of a Semi-circle, performing the fame uppn Paper, 
as your Inftrument did ia the Field. : : See here the- - 
Figure of ih . 

For 
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For the ufe of the Protractor, you muft have a 
fine Needle, fuch as Women few withal, put into 
a fmall Handle of Wood, or Ivory, or the like, which 
is to put through the Centre of the Protraftor to 
any Point affigned upon the Paper, that the Pro- 
traftor may turA round upon it. 

flow fo lay dowiyin Angle with the Protra&or. 

If it were required by the Protractor to lay down 
an Angle of 30 Degrees, Draw the Line A B, then 
take the Protraftor, and putting a Needle through 
the Centre Point thereof, place the Needle in A, {q 

that the Centre pfthe Protra&or jnay lie juft upqii 

> * 
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the end of the Line at A, move the Pr otra&or about 
till you find the Diameter thereof lie upon the Line 
A B ; then at 3 o Degrees upon the Arch, with 
your Protracting Needle make a Mark upon the 
taper, as at G j draw the Line C A> which fhall 
jnake an Angle of 3 o Degrees, vm. BAC 

If you Survey according to Mr. Normals way 
before fpoken or, it will be good to have the Arch 
pf your Protrador divided accordingly, viz. into 
two Quadrants, or twice 90 Degrees, 

I need fay no more of a Protraftor, any ingeni- 
ous Man may eafily findthe feveral Ufes thereof, 
it being as it ^ere, but ojtly an Epitoirie of Inftriw 
ments, • • ■• .•< '> ': '--^- ^ •-•;• < 
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Horn to tafy the Vlot of a Field at dm 
Station in any Place thereof \ from 
whence you may fee all the Angles by 
the Semicircle, 

( 

\ 

f A Pmit A B C D E F, to be a Field, of whicfc 
J0\. you are to take the Plot : Firft fet your Se- 
micircle upon the Staff in any convenient Place 
thereof as at ©, and caufe Marks to be fet up in 
every Angle : Dire£t your Inftrument, the Bower de 
Luce from you to any one Angle : As for Example* 
%o A, and efpying the Mark at A through the fiieq 
Sights, there fcrew fail the Inftrument ; then turiji 
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the movable Index about (the Semi-circle remaining 
immoyableytill through the Sights thereof you efpy 
the Mark at B. See what Degrees on the Brafs 
Limb are, cut by the Index, which let hp 8p, write 
that down in your Field-Bopfc, fo turn the Index 
found to every one of the otjher 4 n g^ e ?> pu t P n g 
dowi} in your Field-Book what Degrees the Index 
poii^s to ; as for Example, at C 1 07 Degrees, at D 
18 jj ; mark that at D, the End of the Index will go 
off the Brafs Limb,and the other End will come on; 
y0u muft! therefore look for what Degree, the Index; 
Cuts in the innermoft Circle of the Limb at E, 2<£pj 
at F, 3 1 5 Degrees. 

All which you may note down in your Field- 
Book thus. 



1 p* 1 

n 


Minute 
Degree 


Links 
Chains 


r 

• 

1 




</J CO 


\ 


■ 


® A. 


00 . 00 . 


8.. 70 




© B. 


080 . '09 . 


10 . CO 




© C. 


107 • 00 . 


11 . 40 


• 


D. 


185 . 00 . 


10 . 50 




® E. 


260 . 00 . 


12 . 00 




© F. 


315 . 00 . 


8.78/ 



Secondly ,Qaufe theDiftance between your Inftru- 
snent and every angle to be meafured, thus frorn 
©,to A will be found tp b? 8 Chains 70 Links; from 
to B, 10 Chains 00. AH Whicji fct down in order 
in your Field-Book,as you fe$ here abdve ;and then 
have you done what is neceftary to be done in that 
Field towards meafuring of it. Your next work is 
%o Frocrad or lay it down upon Paper. *■'■<• - 
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I 

How to Trotratt the former Obfervationr 

taken. 

Firft draw a Line at adventure, A a 9 then take 
from your Scale with your Cpmpaffes, the firft Di- 
fiance meafured,w*.from to A 8 Chain 70 Links, 
and letting one foot in any convenient place of the 
Line, which may reprpfent the place where the in- 
ftrijment flood, with the other make a Mark upon 
the Line as at A, fo fhall A be the firft Angle, and 
e the place where the Inftrument ftood. 

Secondly, Take a Protra&or, and having laid the 
Center hereof exa&ly upon , and the Diameter 
or Meridian upon the Line A *, the Semi-circle of 
the Protra&ure lying upwards. There hold it faft, 
and with your protra&ing Pen make a mark upon 
the Paper againft 80 deg. 1 07 deg. t$c. as you find 
them in the Field-Book. Then for thofe Degrees 
that exceed i8b,you muft tum the Protra&or down- 
ward,keeping ftill the Centre upon e, and placing 
again the Diameter upon a A. Mark out by the In- 
nermoft Circle of Divifions the reft of your Obfef- 
vations 185, 260, 315. Then applying a Scale to e, 
and every one of the Marks, draw the prick'd Lines 

?B,<?C,®D,?E,©F. 

Thirdly, Take \yith your ConqpaiTes the length 
of the Line e B, which you find by the Field-Book 
tq be 10 Chains, which from fet off to B. The 
like do for e C, e D, and the reft. 

Lqftly, Praw the Lines A B, B C, C D, ifc. 
which will inclofe a Figure exa&ly proportionable 
to the Field before Surveyed. ' % ' • • ; - • ' 
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Flow to take the Plot of the fame Field at one 
; Station by the Plain Table ] 

Place your Table with a Sheet of Paper upon it 
at e > and making a mark upon the Paper that {hall 
fignifie where the Inftrument ftands,lay vour Index; 
to the mark, turning it about till you fee through 
the Sights the mark at A$ there holding it faft, draw 
the Line Ae. Turn the Index to B, keeping it 
ftfll upon the firft mark at e ; and when you fee 
tfcraugh the Sights the mark at B, draw* the Line 
Be Do the fame by all the reft of the Angles,an<t 
- having meafured the diftance between the Inftru- 
ment and each Angle, fet it off with your Scale and 
Gompaffes, from © to A, from 9 to B, €jf<r. making 
markes where, upon the feveral Lines, the diftan-* 
ces fall. 

Laftly, Between thofe marks draw Lines, as A B, 
BC,CD,£5V. and then have you the true Plot of the 
Field ready protra£ted to your Hand. This Inftru- 
ment is fo plain and eafie to be underftood, I fhall 
give no more Examples of the Ufe of it. The great- 
eft Inconveniency that attends it. that when ne- 
ver fd little Ra;n or De^r falls, the Paper will he 
Wet, and the Inftrument ufelefs. 

flow to take the Plot of the fame Hc/rf at one 
Station by the Semicircle ^either with the hefa 
of the Needle and Limb both together ^ orfy 
the help of the tfeedle onlj/i 

In the begi/ining of this Chapter, I fliewed yoq 
kow to take the Plot of a Field at one Station, by 
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the Semi-circle,without refpeft to the Needle,which 
Is the beft way : But that I may noflfcave you ig- 
norant of any thing belonging to your Inftrument* 
X fljall here fhew how to perform the fame with 
the help; of the Needle two ways. And firft with 
the Needle and Limb together. 

Fix the Inftrumfent as before, in e, making the 
North-point of the Needle hang direttly over the 
ftowr de Luce of the Card ; there fcrew faft the In- 
ffrument. Then turn the Index to all the Angles, 
noting down what Degrees are cut thereby at eve- 
ry Angle, as at A, let be 25, at B, 105, atC, 132 ; 
and fo of the reft round the Field. And when you 
have meafured the Diftances, and are come to Pro- 
tradion, you muft firft draw a Line crofs your Pa- 
per, calling it a North and South Line, which repre- 
sents the Meridian Line of tlie Inftrument. Then 
applying the Protractor to that line,mark round the 
Degrees as they were obferved, viz. 25, 105, 132, 
&c and having fet off the Diftances, and drawn the 
outward Lines altogether, % like what you were 
taught at the beginning of the Chapter, you will 
find the Figure to be the fame as there. 

Now to perform this by the Needle only, is in $ 
manner the fame as the former : For inftead of turn* 
ing the Index about the Limb, and feeing what De- 
grees ate cqt thereby, here you muft turn the whole 
Inftrument about, and obferve at every Angle what 
Degrees upon the Card the Needle hangs over j 
which fet down and Protrad as before. But here ; 
mind, fome Cards are numbred from the North 
Eaft-wards 10,20,30,65V. to 360 deg. Some from the 
Notth Weft-ward, which are beft for this ufe, Pro- 
tjraftors being made accordingly : For when, you 
?• ' . . '. . «■ , • * ' < ' • - turA 
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turn your Inftrument to the Eaft- ward, the Needle 
will * hang ov£ the Weft- ward Divifion, on the 
contrary* x 

As for the Ufe of the Divifion of the Card into 
four Quadrants, I (hall fpeak largely of by and by, 
therefore for the prefent beg your patience. 

How by the Semi-cirde to take the Tlot of a 

^ Piety at one Station^ in any Angle thereof) 

from whence the other Angles may be feen. 

Let AB C DEFG be the Field, arid F the Angle 
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at which you would take your Obfervatipns. Ha-? 
ying placed your Semi-circle at F, tur-m it about the 
' v*^ 1 North? 
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North-point of the Card from you, till through the 
Fixed-Sights, (AW,that I call them the fixed-Sights 
which kre on. the Fixed-Diameter ) you efpy the 
mark at G. Then fcrew faft the Inftrument ; which 
done^move the Index, till through the Sights thereof 
you fee the mark at A, and the Degrees on[theIimb 
there cut by it, will be 20. Move again the Index to 
the mark at B, where you will find it to cut 40 deg. 
Do the fame at C, and it cuts 60 deg. Likewife at 
D 77, and at E 100 deg. Note down all thefe An- 
gles in your Field-B6ok : Next meafure all the Lines, 
as from F to G 14 Chain, 60 Links ; from F to A 
18 Chain, 20 Links; from-F to B 16 Chain, 80 
Links ; from F to C 21 Chain, 20 Links ; from F to 
D, 16 Chain, 95 Links ; from F to E 8 Chain, 50 
Links ; and then will your Field-Book ftand thus : 



Angles 


Links 
Chains 

* 

Minutes 
Degrees 


G= 


=rOO=00= l4=:(Jd 


A= 


= 20 = 00 =±= 1 8 =fc 20 


B = 


= 40 = 00 = 16— 8or 


C= 


= 60 =00 = 21 =26 


D = 


= 77=: 00= l6=OC 



E==U0=0O=: 8==50 

To Protraii the former Ofervattoni. 

Draw a Lfoe at adventure, as G^, upon an} 
convenient place, on Which lay the Centre of youl 
Protractor, as at F, keeping the Diameter therea 
fight upon the LineGg. Then make marks round 
th&. Protra&or at every Angle, as you find them iq 
the Field-Book,w^. againft 20,40,60, 77, and 100 ; 

which 
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which done, take aWay the Protra&or, and apply- 
ing the Scale or Ruler to F, and each of the Matks^ 
draw the Lines F A* FB, FC, FD, : and FE. Then 
fettirig off upon thefe Lines the true Diftahces as you 
ffadthem in the Field-Book; asforthefirftLine F 6 
'24 Chain, 60 Links, from the fecond F A 18 Chain, 
£0 Links, i$c. make marks where the end of thefe 
Diftaftces fall, which let be at G, A, B, *C, 65V. 

Laftly, Between thefe Marks, drawing the Lines 
<JA, AB, BC, C D, DE, EF, FG, you will have 
compleated the Work. 

when you Survey thus without the help of the 
Needle, you muft remember before you come out 
of the Field to make the Meridian-Line, that you 
iUay be able to make a Compafs {hewing the true 
Situation of the Land, in refpe£t of the four Quarters 
of the Heavens, X mean Baft, Weft, North and 
South ; which thus you tnay do. 

The Inftrumentltill ftanding at F, turn it aboul: 
till the Needle lies dire&ly Over the Flower de Luce 
Of the Cartf; there fcrew it faft* Then turn the 
moveable IvdeX) till through the Sights you efpy 
any one Angle. 

As for Example^ Let be Di Note then what 
Degrees upon the Limb are cut by the Index, which 
let be 1 o deg. Mark this down in your Field-Book 
and when you have protracted as before directed,' 
lay the Centre of your Protractor upon any place 
tot the Line F D, as at e , turning the Protra&or a- 
bout till to 10 deg. lie direftly upon the Line F D; 
Then againft the end of the Diameter of the Pro- 
tra&or, make a mark as at N,^and draw the I^ne, 
N ©, which is a Meridian, or North and South Liney 
by which you may make a Compafs. 

Note) 
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Note, that you may as well take the Plot of a Field 
!at one Station, ftanding in any Side thereof,as in an 
Angle : For if you had fet your Inftrument in .*, the' 
Work would be the fame. I {hall forbear therefore 
( as much as I may ) Tautologies. 

How. to take tht Tint of a Field at two Stations^ 
provided from either Station you may fee 
every Angle, and measuring only the St at to* 
nary Di&ance r 



»» 



Tet Gl>BFGH/\W'faD^ed ; a Field to be 
meafured* atNfwo StatlpAs ; rfrft when ^ou come 
into the Rield, ^ciaTie chpi&r of two Placed for your 
Stations, Which i^t be is far a^incter asthenic!, 
will conveniently ddmitdf y alife take Cab. -that if 
the Station ry Diftaifce were .continued, itxwoulcf 
not touch any /Angle of x the> ; Apli;- theA letting, 
the Semi-ck-cW at A, the -firft Station, /turn ita- 
hout, the North Point 'from you, till through 
the fixed Sights you < efpy the M?rk it your Se- 
cond Station, w4tfcti admit to be. ax E# there fcrew 
raft the Inftriimeht \ then turn the moveable In* 
dex, kr every feveral Angle round the whpfe Field, 



;•'«■ *« 



and 
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and fee what Degrees are cut thereby at every Angie'j 
which note down in your Field-Book as fofioweth i 

Angles 
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^ \Angle? r D^rees Minutes 

' ' C — ^-—-30 

JD 97 'oo 

E -a 2 5 — —oo Firft Statidii 

I?— — —285 — : - i: -^-j6 
G — ^—325^ ' " 66 
H— — — 346 ' " Od 

< 
Secondly, Meafure the Diftance between the two 
Stations, which let fcfe 20 Chains, andfet it down 
in theTleld-Book. 

Stationary Diftdtoee 20 Chaws, 1 60 Links. 

Thirdly, Placing the Irifltrument at B, theSecond 
Station, look backwards through the fixed Sights to : 
the firft Station at A,(I mean by looking backward, / 
that the Sooth part of tfte inftrurnent be towards A) ' 
and havingelpied the Mark at A, make &ft the In- 
ftrument, and moving the Index as you did at the 
Firft Statiori to each Angle,' fee, what Degrees ar£ 
cut by the Index,and note them down as Moweth ;' 
and then Have you done, unlets you will take a Me^ 
rtdian tine before you move the Inftruftieht ; which 
joii were taught to do a little before/ • 



Angles Degrees Mihutes 

G-* "." * * 04 * ' " 00 

E — --—194——. — 60 iThe Second Station.' 
p- — -•—* 215— — — 'OO 

G --270 —00 

H— — 32a -—oo 
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How to VrotraB or lay doxx>ri uf>dn Taper' thefc 

following Obfer nations. 

Firft, Draw a Line; crofe your Paper at; pleafure, 
as the Line IK, then take from off the Scale the Sta- 
tionary diftance 20 Chains, and fet it upon that 
Line, as from A to B, fo will A reprefent the Firft 
Station, B die Second. 

N Secondly, apply the Centre of your ProtraQior, 
to the Point A, and the Diameter lying ftreight 
upon the Line B K ; mark out round it the Angles, 
as x you find them in the Field-Book, and through 
thole Marks from A, draw Lines of a convenient 
le&sth.. 

Thirdly, Motfe your Pr6tra£tor to the Second 
Station B ; and there mark out your Angles, and 
draw Lines, as before at the firft Station. 

Laftly, thg places where the Lines of the firft 
Statiofi, and the Lines of die Second interfeft each 
other, are the Angles of the Field: -A? for Example ; 

At the firft Station the Aagle C was 24 Degrees 
3 o Minutes* through thofe Degrees I draw the line 
A Q At* the fecond Station C was 84 Degrees : 
Accordingly from the fecond Station I draw the 
line B 2 ; now, I fay, where thele two lines ctit 
each, other, as they do at C, there is one Angle oft he 
Field. So like wife of DE and the reft of the Angles j, 
if therefore between thefe Interfe&ions ) ou draw 
ftreight IiineSjas C D, D E, E P, tSs. you will have 
a true Figure of the Field. 

This may as well be done by takingxwo Angles for 
your Stations^and meafuringythe line between tlienii 

as- 
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as C and D, from "Whence you might as well have 
feen ill the Angles, and confequentty as welt have 
1 performed the Work. 

How to take the Plot of a Field at two SiationL 
when the Field is Jo irregular y that from one 
Station jou cannot fee all the Angles 



\ j 




& i 






.Bi_ii&rj btyih rife tlk'Stes ofmds^ 



£i>i^ tfejd; iii 

wKicfe from n& one Ptace thereof all the Angles ijiay 
be feen ; chufe therefore two Places For your §ta£i* 




thfe^taajai*^ tfieli^rum&ifc faft, with thfc Index 
take all tlic\Atigl9A»t that emtjpf the Field,** C I> 
EFGHIK, arid meafure the Diftance between your 
Inftrument and each Angle ; meafure alfo the Di- 
ftance between the two Stations A and B. 

Secondly, Remove your Inftrument to the fecontf 
Station at B, and having made it faft fo, as that 
through the Back-Sights you may fee the Fiitt Sta-' 
rion A ; take the Angle at that end of thelftekl, as 
NOCKLM ami meafure their Diftances alfo as* 
before , aH which done, your Field-Book will ftand 

thus. 

* 

r 

Firft Station* 
Angles Degree* Minutes Chains Lints 



e 

D- 
E- 
F- 
G- 
H 



V 



I 



' *5- 

■$ox- 
■*37~ 

-JHSa*- 



•oo« 
•oo« 
•oo- 

-oo- 



•oo- 
•oo< 
-oo- 

•CO* 



*•*■ 



oo : 


• 75 


8 : 


ia 


9 '• 


85 


10 : 


SO 


7 

■ 6 


: oo 


• 7° 


n 


: 70 


M 


: 50 



TheDiftance between the twoStatians 5 iChaxlxsr 
60 Links. 
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Sscond Statipn, ."', 




Peg. Mih." Chain. Lihlr. ■ 
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iii . 00= =3 7 : 00 




145 • ©0= — 15 : 6o 
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To lay (his down upon Pap«^, d/aw, at adventure 
the LincPBAP ; then taking in'with'theCbrhpaf- 
festhe diftance 
£hains,6o Link: 
with thi? Comp; 
Station, B the $ 
North-end Oft] 
out' the 1 feveral I 
"drawing Line's, 
■were' taught in t 

Do the' fame at B, the fecond Station ; and when 
you have marked out all the Diftances, between 
thofe Marks, drawtlie Bound-lines. 

I am the briefer iii this, becaufe it is the fame as, 
was taught concerning Fig. I. for if you conceive a 
Line to be drawn from C to K ; then would there 
be two diftincY Fields, to be meafured, at one Staci- 
ona-piece. 

If a F,ield be very irregular, you may after the 
lame manner make three, four or five Stations, if 
you pleafe j but I ihjnk it better to go round, fuch a 
Field and ' meafure the bounding Lines thereof: 
Which by and by I (hall (hew you how to do. 
' -.■."■..' jj 
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* Note, in the foregoing Figure you might as well 
have had your Stations in % wo convenient Angles, 
as D and JC, and have wrought as yoij were taught 
concerning Tig. 2 f thq Work would have been the 
fame. 

• • • • 

How to take the 'Plot of a Field at one Station in 
an Angle (fi that from that Angle you may 
fie alt the other Angles) by measuring round 
* about the fa. d Field. 

ABCDE is the Field, and A the Angle appoint: 
ed for the "Station ; place your Semi-circle in A, and 
cjire£fc the plartieter thereof till through the fixed 
Sights you' fee the Mark at B, then fcrew it fait, 
and turn the Index to <i, qbfervjqg what Degrees 
are there cut upon the LimB ; which let be 6$ De- 
grees ; turn it further, till y6u efpy D, and notp 
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down the Degrees there cut) viz/ 76 Degrees; do 
the like at E, and the Index will cut 124 Degrees : 
This done, meafure round the Field, noting down 
the length of tfye Side-lines between Angle and 
Angle, as for A to B, 1 4 Chains 00 Links, from B 
to C, 15 Chains 00 Links ; from C to D, 7 Chains 
00 Links ; from D to E, 14 Chains 40 Links ; ind 
from E to A, 1 4 Chains 05 Links. ' ' : r " ' • 
Then will your Field-Book be as hereunder. 

' I ^ I' I 1- sr 






C — 68.00 A B — 14.00 

P — 76.00 BC — 15.00 

E 124 .00 CD —07. oq 

* ' DE — 14.40 

EA — 14. of 

% 

To protraft which, draw jthe Line A B at adven- 
£ure,and applying the Centre of the Protra&or to A', 
fthe Diameter lying upon the Line A B, ^nd the Se- 
micircle of it upwards) prick off the Ah^le, f as a- 
jgainft 68 : 76 : and 124: make Marks, through 
which Marks draw the Lines A C, A D, A E, lbng 
enough befure ; then take \ri Vith your Compaffes', 
from off the Scale, the length of the Line AB, viz,. 
14 Chains, and fettingfohe foot of the Compares in 
A, with the other crofs the line, as at B; alfo for 
B C take in 1 5 Chains, and Fetiing one Boot in B, 
with the other crofs the line A C, which will -fell to 
be at C ; for the line C D take in 7 Chftfrrs, and 
fetting one Foot in C,crofs the j Line AD, viz,, at D; 
then for DE, Cake in- 14 Chains 40 Links, and fet 
* '• • ' " • G 4 • - •'•• t^ng 

1 „1 



88 Btvm ways to take the Fkts efFteldf. 

. — ■» ; , M , 4 

ting one foot of the Compaffes in D E, with the o 
ther crofe the Line A E> which will 611 at E : Lafi> 
\y for EA.tak? 14 Chairts 5 Links with your Com- 
paffe^and fettjng one Point in E, fee if th£ other fall 
£xa&ly upon A, if it does, you have done the Work 
true, if not, you have fcrFed ; between the Croffes 
ir Interfe&ions, draw ftrejight Lines, which fhali 
>e the bounds of the freld, viz. A B, If C, C D, 
" E, EA. • 

Ttiow to take the T'lot of the foregoing Tield^ by 
mea faring one Lipe only^ and takingObferva-; 
ttons at every Angle. 

Being as you have fyeen juft before taught, till yoq 
have taken the Angles, CDE, viz. 6^ 76, and 1 24 
Degrees ; then leaving a good Mark at A, which 
may.be c feen all round the Field, go to B, meafuring 
as you gq the Pittances from A to B, which is all the 
Lines you need to meafure ; and planting your Se- 
micircle at B, direft the South part thereof toward 
A« until through the back fixed Sights you fee the 
$!ark at A, there making it faft, turn die Index a- 
bout till you efpy C, and note down th? Degrees 
there cut, which let he 1 29 Degrees ; move your In- 
ftruxnent to C, and ftill keeping the §outh part of 
the Diameter to A, turn the Index to D, where it 
will cut .20 Degrees ; t;hen remove to D, and efpy- 
Jng A through the Back-Sights, turn the Index to 
E, where it will cut 1 5 5 Degrees, £Jote all this in 
your Field*Book, : > ' ; l 

• . Angles 
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\ Angles takqt at ? ; KJxgles xound\ 
... "Xthe Brfi $Mtiop,$ / the Field. 

„. O-r 68? B . i$9? 

•&--1243 &«???* 

Line A B;J4 Chains. .. 

: Toprotra&this ypurn^ were taught 

Concerning the foregoing Figure, "until yop have 
drawn the Lines AJB, AC, AD f AE, and fet off the 
jCine A$, I4£fi9insj then -laying the Centre of 
your Protra&or tp^B, and the South-end of the Dia- 
meter, (or that marked with 180 Degrees) towards 
A* make a Mark agttnft 1 29 Degrees, and through 
that mark from B, draw the Line BC, till it inter- 
left the Line AC, which it will do at C : Lay alfp 
the Centre qf the Protra&or uppn Q the Djapieter 
thereof upon A C, and againft 20 Degrees make a 
Mark, through which from £, draw the line C D, . 
till it interfe£t the Line A D, which it will do at I>; 
laftly place yqur ^Protxa&or at I}, the Diameter 
thereof upon the Line t>A, and make a mark againft 
1 ? 5 Degrees, through which mark draw the Line 
P E, until it interfect the Line AEat E, alio draw* 
ing the Line 5 A, you have done* 

This may be done otberwife thus, after you havcu 
{landing at A, taken the feveral Angles, and mea-* 
fured the Dtiftance AB,you may only take the qua**? 
tity of the bounding Angles, without refpeft to A \ 
Xs the A n gte at B is 5 1 Degrees, at C, ( an outward 
Angle, which in your Field-Book, you fhoukldi- 
{tinguifh with a Mark > ) 138; and fo of the reft. 
&nd when you come to Plot, Jbftving found the 

* ' • " wace 
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place for B, there make an Angle of 5 1 Degrees, 
^rawing the Line till itinterfect A C, t$c 

You may alfo Survey a Field after this manner, by 
fetting up a mark in the middle thereof, and" mea- 
suring from that to any one Angle,alfo in the Obferv 
vations round the Field,having refpect co that Mark, 
as you had here to the Angle A. 
.. It is too tedious togive Examples of all the Varie- 
ties ; befides, it would rather puzzle than inftruft 
a Neophyte. 

How to take the Tlot of a Large Field or 
. fFood, by measuring round the fame 3 and tak- 
ing- Observations at every Angle thereof by 
the Semi-circle^. . '. 
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Suppofe A BC DE F G, to be a Wood, through 
which you cannot fee to take the Angles, as before 
d| # reded, but muft be forced to go round tfig fame; 
firft plant the Semi-circle at A, and turn the Northr 
end of the Diameter about, till through the fixed 
Sights you fee the Mark at B, then move round the 
Index, fill tliropgh the Sights thereof you efpy 
jS,the Index thefcf putting upon the Limb 146 De- 
gree?. 

2/ Remove to B ; and as you go, meafure the 

pittance A B, vix. 2$ Chains 40 Links; and 

. planting the Ihltrument at B, dirett the Nortli r end 

of the Diameter to C> and turn the Index round to 

A y it then pointing then to 76 Degrees. 

3. Remove to C\ rpeqfuring the Line as you go, 
and fetting your In'itrument at C, direct the North- 
end of the fixed Diameter to D, and turn the Index 
till you efpy'B, sjnd the Index phen cutting 205 De- 
grees! which, becaufe It is an optward Aiigie, you 

-may mark thus > in your Field-Book. 

4. Remove tp" p, and meafure as you go ; then 
placing the Inftrument at D, turn the North-end 
of the Diameter to E, and the Index to C, the Qudn? 
tity of the Angle \yill be 84 Degrees. 

> : And thus you mult do at every An^le round the 
Field as at E, you will find the Quantity of that 
Angle to be 142 Degrees^ F 1^7 ; G jio : But 
there is no need for your taking thpl^ft An^le, nor 
yet meaftjqng the two lail bides, unleis it be to 

\ prove the Truth of your Work ; which is indeed 
Convenient. When you have thus gone round thje 
Field, yqif will find your Field-Bouk to be as t6U 
fpwetht y V ' 5 ' ' *' ' ^ ' 

Angles 
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Deg. Aim. 
A . 146 . 00 
B . 76 . 00 
C • 205 . oo> 
D. 84 . op 
£ . 142 .00 
F • 157 '. 00 

G . no . co 



To protra£fc this, draw a dark Line ?it adventure, 
35 AB.; upon which fet off the Diftance, ,as you fee 
in your Field-Book, 2? Chains 40 Linlfs ? fr#i# A to 
B 7 then laying the Centre of your J?rotra&or upop 
4> and the Diameter upon the Line AB, the l^ortlv? 
end, or that of 00 Degrees towards B ;on th t e out- 
Jide of the Limb make a Mark againft 14^ Degrees, 
through \y:hich M[ark from A dravy the Line A Q m , 
fo have yoti the firft Angle and firft Diftance, 

2- Place the Centre of the Protraftqr upon B,and 
|urn it about until 76 Degrees lies upon the line AB; 
there hold it faft, and againft the North-end pf the 
|>i$meter make a Mark,through which draw a linp^ 
ihd fet off the Diftance BG 1 5 Chains 20 Links. 

3. Apply the Centre of die Protractor to C, (thfe 
Semi-circle thereof outward, becaufe you fee by the 
field.Book it is an outward Angle) and tUrn it about 
till 205 Degrees,lie upon the Line CB ; then againft 
the Upper or South-end of the Diameter make a 
Mark, through which draw a Line,and fet off 17 
Qhains 99 links fn^n C to J>* 4, P^t 
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.4. Put the Centre of the Protra&or to D, and 
make 84 Degrees thereof lie upon the line CD;then 
making a iriark at the end of the Diameter or o deg> 
Through that mark draw a line, and fet off 2a 
Chains, 60 Links, vfe, D E. 

5. Move the Protractor to E, and make 142 degj 
to lie upon the line E D. Then at the ehd of the 
!Protra£tor,inake a mark as before,and felting offthc 
(diitance 1 8 Chains 8 5 Links, draw the line EF. 

6. Lay the Centre of tfye Protra&or upon F, and 
!making 137 deg. lie upon the line EF ; againft the 
end of the Diameter make a mark, through which 
<Jra,w the line F G, which will iaterfect the line 
A G at G : So have you a true Copy of the Field or 
^Vqod : But you may, if you think fit to prove your 
Work, fet off the diftance frqfri F to G ; and at G 
apply your Protraft or, making 1 i$, deg< thereof 
io lie upon the line FG. Then if the end ofthe Dia- 
meter point dire&ly tq>A,< and the diftance be 90' 
Chain, 28 Links, you may fye &re you have done ; 
your Work true. . 

, , Whereas I bjid you $at rite North-eod of the Iik 
ftrtiment and of the Protra&or towards B, if was 
chiefly to (new you thfc variety of Work by one In- 
ftrument; for in the Figure before this, tdireded 
you to>dp it the contrary way ; and in this Figure* 
If you had tuthed the South-end ofthe Inftrunterit 
toG, and with the Index had tak&n B, and ft) of 
reft, the Work would have been the fame, remem- 
bring ftill to ule the Protractor the lame Way as you 
did your Inftrument in the Field. 

Alfo, if y on had been to h^ve Surveyed this Field 
or Wood by the help of the Needle ; after you had 
'planted 'the Semicircle at A, and i pofited % fo 

; tiiaE 
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that the Needle might hang dire&ly over the Flower 
de Luce in the Card,you -fhtiuld have turned the In- 
dek to B, and pat down in your Field-Book whit 
Degrees tipo'n the Brafs Limb hdd then been cut 
thereby,- which let bev2o. Then moving your In* 
ftrumentto B,makethe Needle hang over theFW^f 
de-Luce^ and turn the Index to C, and note down 
what degrees are there cut. So do by all the reft oF 
the Angles. And when you conSe to Pfotra£t, you 
muft draw lines Parallel to one another crofs thd 
Paper, not farther diftant than the breadth of 
the Parallelogram of your Protrafror ; which fhall be 
Meridian Lines, marking one of them at one end N> 
for the North, and at the other S, for South; This 
done, fchufe any place which you fhall think nioft 
Convenient upon one of the Meridian lines for your 
firft Angle at A ; a!nd laying the Diameter of your 
Protractor uptoh that Line, againft lo dcg. make & 
mark ; through which dfaW a line, and upoh it fet 
OiFthe diftance from A to B. 

I « like manner proceed wiith the other Anglefe 
and Lines, dX every Angle laying yotir Protractofc 
Parcel to & North and South Line,' which yotf 
may do by the Figure* graduated thereof at either 
snd alike; 

« 
When you have Surveyed after tfcti manner^ how 

to know before you go out of the Field whether 

jou have tor ought true or not; 

Add the Sum of your Angles together* is in the" 
Example of the precedent Wood, and thcy v laaktf 

900. Multiply jl&o by a number iefs by two thanr 

-■* * -» 
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the number of Angles *, and if the Product be equal 
to the Sum of the quantity of all the Angles then 
have you Wrought true. There were fevdn Angles 
in that Wood, therefore multiyly 180 by 5, and 
the Produft is 900* 

If you Survey, by taking the quantity of every 
Angle, and if all be inward Angles, you muft work 
as before. Buf if one or more be outward Angles, 
you muff fubftraft them out of 180 deg.&nd add the 
Remainder only to the reft of the Angles,; And' 
when you multiply 18-0 by a Sum lefs by 2 than the 
number of your Angles, you are not to account die 
outward Angles into the numbef. Thus in the pre- 
cedent Example I find one outward Angle, viz. C 
205 ; the quantity of which, if it had been taken, 
would haye been but 155 ieg.That taken from ift? 
*fc£,there rcmains25;whichladd to the other Angles, 
and they make then in all 7 20. Now becaufe C was 
an outward Arfgle, I take no notice of it, but fee 
how many other Angles I have,and I find x 6; a num* 
ber lefs by two than 6> is 4 ; by which I multiply 
1S0, and the Produft is-7 20 r as before- 



€ Dire&ions to meafure Tar all el to. d fledge 
(xchenyou cannot go in the, Hedge it ft If.) and 
alfo infucb cAje^ bow to take your Mvglef. 



It is impoflible for you when you haVe a Hedge 

tp meafure, to go ^t top of the Hedge itfelf ; but 

if you go Parallel thereto, either within or wM> 

. out, and riake your Parallel-line of the lame length 

' - as 
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as the Line of your Hedge, your Work will be the' 
fame. Thus it A B was a bufhy Hedge, to whicft 
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You could not conveniently come nigher to plant 
your Inftrument than © ; let him that goe% to fet up 
your mark at B>take before he goes thedifta'nce,A& 1 , 
which he may do readily with & Wand or Rod; and 
at B let him fet off the fame diftance again,as to «f> 
where let the' mark be placed for your Oblervation y 
and when theChain bears, meafure, the diftance©^, 
fcefure they have relpeft to the Hedge A#, fd as that 
ihey make ©.f equal to AB,or of the fame length, ~. 
But to make this more plain, fuppofe. ABC to be 
4 Field ; and for the Bufhes,you cannot come nigher 
4kan © to plant your Inftrument. Let him' that iecsf 
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tiff the Marks, take the diftance* between the Ioffrfc 
ment © and the Hedge AB ; which diftance let hiflfr 
fet of again nigh' B,and fet- up his Mark at D ; like- 
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wife let him take thadiftance between ® and the 
Hedge AC, and accordingly let up his Mark at E. 
Then taking the Angle ^ 3 E, it will be the fame as 
the Angle B A C ": So do for the reft of the Angles* 
But when the Lines are measured,!, they mutt be; 
meafured of the fame length as the outfide Lines, as, 
the Line $>d y meafured iroiyv'g tof, .&£. *lTiebeft 
way therefore is for them that meafiire the Lines, to 
go round the Field on the oxitudc thereof, although 
the Angles be taken, within; . . , i; V .. 

How to take the flot &f a yield or WooA, hy 
ohjerVmg near every Angle,' *n<l megfurirtg 
the Diftance between the Marias ofOhfefVa- 
tion, hy taking, in eVery Line, iwoQff'feii 
to the Hedge, '7: r;v;.r:.:'. 

Let A, B, C, D, be a Wood or Field t to bo thus 
meafured. . Caufe your Affiftant&to fet up Marks irt 
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every Angle thereof, not regarding the diftance from 
.the Hedges, fomuch as the convenience for planting 
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to bey To begin therefore, plant your Semi-circle 
in any convenient pkee of the Field, for taking a 
large Square as at i ,- and laying the moveable In- 
dex upon 90 deg. look through tne Sights, and caufe 
a Mark to be let up in that Line, as at 4 : Lookin 
alfo through the Fixed-Sights, caufe another Mat 
%o -be fet up as at 2. Meafure out from your In- 
ftruments towards either of thefe Marks, any num- 
ber of Chains, as from i,to 2, 12 Chains,- from 1, 
4, 12 Chains* But as you meafure, remember to 
take the Off-fets in t a Perpendicular-Line to every 
Angle or Side, if there be occafion, as here 7, which is 
1 Chain, 50' Links 5 from my Stations I take an OfF-fet 
to a fide of f he Hedge and put it down accordingly 5 
Chains, 40 Links- So at 8 I take an Qff-fet to an 
Angle, viz. 8 B, 6 Chains, which OfF-fet is at the end 
of 8 Chains, 3 o Links in my firft Line Then feeing 
in that Line there iSTio more, occafion of Off-fets, I 
meafure on to 2, making the Line 1, 2, 12 Chains, 
Then planting my Inftrument at 2, I direct the 
fixed-Sights to my firft Station, and lading the Index 
upon 90 deg. I caufe a Mark to, be Jet up, fo as 
that I may fee it through the Sights ; and upon that 
Line, as I meafure out 12 Chains, I take the Off- 
fets C p, D 10. In like manner you muft do for the 
. other Angle, Lines and Off-fets. 

And when you have thus laid out your Square 
and taken all your Off-fets, you will find in your 
Field-Book fuch Memorandums as thefe, to help you 
to Protract. 
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The Angles 4 flight- Angles. 

The Sides 12 Chains, 00 Links each, 

I went round cum Sole, or the Hedges being on 
my Left-hand, 

# 

In the firft f i 50 OfF-fet to a Side-Line 5 ' 40 
Line, at t 8 30 OfF-fet to an Angle 6 .. oq 

r " •' > » 

c l. c l: 

In the fecondf 3 50 OfF-fet to an Angle 6' 09 
Line, at tio 70 OfF-fet tq an A n gte J Jo 



^ 



G L. G. L ? 

^L^-^io 00 QiFfet to '^ Angle 5 30 

. m . 1 1 ■ ■ ■ i n , ■ i 

Tn the fourth^ 4 ^ 3 ° OfF-fet to. an Angle 4 40 
Intnetoyrtnx 6 ?o £ fet t0 an Angle x 5<5 

.fjne, at | IQ • 8o off-fet to a Side 2 20 

Now to lay down upon Paper thp foregoing Work, 
make firft a Square Figure, whqfe Side may be 1 2 
Chains, as 1, 2, 3, 4. Then confidering you went 
with the Sun, take 1, 2, for the firft Line/ and taking 
from your icale 1 Chain, 5 o Links, f et it upon the 
Line from 1 to 7 : at 7 raife a Perpendicular, as 7, 6± 
making it according to .your Field-Book, 5 Chains, 
40, Links long, Alfo for the fecojjd OfF-fet upon the 
'•: ., ':■ H 3 faniQ 
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fame Line, take from your Scale of Equal Parts S 
Chains, 30 Links , which fet upon the Line from 
,1 to 8, and upon 8 make the Perpendicular-line 8 B, 
6 Chains in length. 

For the OfF-fets of the fecond Line, take 3 Cbains, 
5 o Links from the Scale, -and fet it from 2 to 9 5 at 
p make a Perpendicula r-Line 6 Chains long, *viz. 9 C: 
Alfo for the fecond Off-fet of the lame Line, take 
iio Chains 70 Links, and fet it from 2 to 10 $ at 10 
make the Perpendicular iq D, 5 Chains, 50 Links 
in Length. 

For the OfF-ie ts of the third Line, take from your 
Scale 10 Chains, arid fet it up from 3 to 1 1 ; and at 
11 make the Perpendicular ix E^ j> Chains 39 
Links long. 

FortheOfF-fetsofthe fourth Line, take from your 
Scale 4 Chains, 30 Links> and fet it from 4 to 12 ; 
and at 12 make the Perpendicular 12 F, 4 Chains, 
40 Links long. Alfo take 6 Chains, 70 Links and 
fet it from 4 to 1 3 ; and at 1 3 make the Perpends 
icular 13 G, 1 Chain, 50 Links long. 

Laftly, take 10 Chains, 80 Links, and fet it from 
4 to 1, and at I, make the Perpendicular i, 5, % 
Chains, 20 Links long. 

Then have you no more to do, bujt through the 
ends of thefe Perpendiculars to draw the Bounding- 
lines, remembting to make Angles where the Field- 
Book mentions Angles ,• and were.it mentions Side* 
lines, there to continue fuch Side-lines till they meet 
in an Angle. 

Although I mention a Square 5 yet you are not 
bound to that Figure ; for you may with the fame 
iuccefs ufe a Parallelogram, Triangle, or any other 
Figure, Not axe you bound to take the Offsets in 

Perpcij; 
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perpendicular-lines, although it be the be# way ; 
for you may take the Angles witfrthe Index, from 
aoy part ot the JLine^ \ \ \ 

I This way w£s chiefly .intended !for fuch ajs were 
nctt provjded ^fchlnftruments.; for inftead lof tfce 
Sami-4r^le with; a plfiin ^Cvofs \ onljr, you miy lgy 
out a Square, the reft' of the Work being doiie vyith 
arChak : ,., 
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i=kW Ay the helj> of /the Htedfc to take tfy flit 
I •/ 4 ^ ar & Wioi fa going rottriti the )am\ % \vid 
; making tfe of th^dt IS^ifidn of the- Card ihtf 
\U \i\imbr*& mtbjidUr jo 8 er Quadrant ti f * 

ILtt |A BCDE repirefent a tyoo4 j felt yoji In* 
ftrpi»er|tat !dy aad^Urn it abofct till thjrougli; thfe 
Fiiefl Lights j jydaj efpvB,"- tfaea.fee v^hatpegrees iji 
th^ Qivjfion jjefore fpoken of, ttip Needle frits, ^vhicji 
let? be H 7 ^, njeafufe A-B 23 Chains, jfdt^Rksi 
then fetiing toe Jhftrument at B, direti the Sights 
to C, and fee what then the Needle cuts, which let 
be N. 74 E i meafure B C 39 Chains, 50 Links 
in like planner meafure every Line, and take every 
Angle, and then your. Field-Book will ftand tljus $ 
as lolloweth hereunder. 



H 4 Lines 
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AB : N.W : 7 : oo : 28 : 20 
BC : N. E : 74 : 00 : 39 : 50 
CD : S. E : 9 : 00 : 38 : oe 
DE : N.W : 63 : 20 : 14 : ;J 
EA ! S. W : 74 : 80 ,• 28 : 6a 
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To lay down which upon Paper, draW, Parallel 
Lines throug your Paper, which fhall , reprefent 
Meridians or North and South Lines, as the. Lines 
NS NSj then applying, the Protra&or_(. which 
fhould be graduated accordingly, witlr twice £o De- 
grees, beginning at each end of the Diameter, and 
meeting in tiae. middle of the Arch) to a av^co nvgai- 
«mt place or -fine bt tne JLines as t£ A*> lajrtne Meri- 
dian line of tlie Protrad^jgM^e ^Meridian-lip? on 
the Paper, aad agaipft^f - ^. make a Mark;, through 
which drav\dM«l£and let off thereon the Diftance 
AB28 Chains 20 Links. Secondly, apply the Centre 
pf the Protra&or to B, and (turning the Semi-circle 
thereof the other Way, becaufe you fee the Courfe 
tends to the Eafhva^d) make the Diameter thereof • 
lie parallel to the Meridian lines on tho Paj>er, 
(which you niay do by the Figures at the ends of the 
Parallelogram); anfl againft 74 Degrees make a 
Mark, and fet off 39 Chains 50 Links, and draw 
the lineB C; the Jike do by the other Line* and 
Angles, until you come roupd to the place where 
you began 

This is the moft ufual way of plotting Qbferva- 
tioris taken after this manner, and ufed by moft Sur- 
veyors in America, where they lay out very large 
Tai&s of Land : But there is another way, though 
more tedious, yet furer ^ (Ithinkfirft made publick 
by Mr.' Norwood) whereby you may know before 
you come out pfthe Field, whether you ha,vc taken 
your Angles, and meafurpd the Lines truly or not, 
^nd is as foljpweth. 

When you have Surveyed the Ground as above 
dire&ed, and find- your Field Book to ftaricf as before; 
fall up what Northing, Southing, Eafting or Weft- 
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ing every line makes; that is to fay, How far at the 
End of every Hue you have altered your Meridian, 
and what diftance upon a Meridian-line you have 
made : As for Example, Suppofe AB was the Side of 
a Field meafured to be 20 Chains, N S a Meridian* 
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line, the Angle C A B North 20 deg Eaft, The bu- 
finefe is to find the length of the line A Q which is 
called the Northing, or the difference of Latitude j 
alfo the length of the line C B, which is failed the 
Eafting, or difference of Longitude^ which you may 
do indifferently true by laying them down thus up 
on Paper. But paffing this and the Gutter's Scale, the 
only way is by the Tables of Sines and Logarithms, 
where the Proportion is this. 

As Radius or Sine of 90 Degrees, <viz. the Right 
Angle C is to the Logarithm of the line A B 20 
Chains ; / ■ ■ 

So is the Sine of the Angle CAB 20 Degrees to 
the difference of Longitude C K 6 Chains 80 Links. 

Secondly, To find the difference of Latitudes, or 
the Line A C, fay, 

As Radius is to the Logarithm of the line A B 20 
Chain, fo. is the Sine Complement of the Angle at 
A to the Logarithm of the Line A C 18 Chains 89' 
Links: 
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Example of the foregoing Figure* 

In the precedent Figure, I find in my Field-Book 
the firft Line to run N. W. 7 Degrees 28 Chain 
20 Links ; now to find what Northing, and what. 
Wefting h here made, I lay thus, 
As Radius v 10,000000 

Is to the Logarithm of the Line 2 8 Chains? 

20 Links, .".:.' ? W9MS 

So is the Sine of the Angle from the Me-> 

ridian, viz. 7 Degrees J *> o8 S 8 *4 

To the Logarithm of the Wefting 3 > 

Chains 43 Links £ IO *53 6l 43 

Again, 

As Radius 1 0,00000 

Is to the Logarithm 2 8 Chains 2 o Links 1,45 0249 

So is the Sirfe Complement of 7 Degrees %99&T) 1 
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TotheLog,oftheNorthing27Ch, 99 Lin, 1,144700s 



And having thus found the Northing and Weft- 
of that Line : I put it down in the Field-Book a- 
^ainft the Line under the proper Titles N. W. in 
like manner I find the Latitude and Longitude of* 
all fhe reft, and having fet them down > the Field- 
£opk will appear thus. 



Lines 
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This dpne add the Northings together, alfo all 
theSouthings, and fee i£ they agree ,- alfo all the 
Eaftings and Wettings ; and if they agree likewife, 
then you may be fure you have wrought truly, 0- ! 
therwife not. Thus in this Example the fum of 
the Northings is 45 Chains 41 Links ; to likewife is 
the fumm of the Southings ; alfo the fumm of the , 
Eaftings, is 43 Chains 92 Links , fo is the fumm of 
the Weftings : therefore I lay I have furyeyed that 
Piece of Land true, ^ 

But becaufe this way of Rafting up the Northing, 
Southing, Eafting or Wefting of every Line may 
feem tedious and troublefome to you ; I have at the 
End of this Bopk,made a Table, wherein by Infpc- 
dion only, you may find the Longitude and Latk 
tude of every line, what quantity of Degrees ioeyer 
it is fituated from the IVJeridian. 

Another way of plotting the foregoing piece of 
Ground according to the Tat>le in the field-Boqkof 
N S, E W, is as followeth. ' 

Draw 
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. Draw a line at adventure; as the line n o A S for 
a* JVferidian-ligtc ,• then beginning in any place of that 




line, as at A, fet off the Northing of the firft line; 1 
as from A, to 1, viz. 27 Chain 99 Links ; then 
taking with your Cqmpafles the Weftings of the fame 
line, viz. 3 Chains 43 Links ; fet one Foot in o 1, 
and with the other make the Arch a a; next take 
the length of your firft Line, as you find it in the 
Field-Book, viz. 28 Chains 20 Links ; and fetting 
one Foot of the Compafles in A, with the other 

crofs 
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the Inftrumcnt, fo as you may fee from one Mark to 
another. Theft beginning at o i, take the quantity 
of that • Angle, .ahdf meafure the diftance i, 2. But 
before you begin to meafure the Line, take the Off- 
fet to the Hedge, w^. the diftance <•>*,• and in taking 
e&ty you muft makd that little Line oe perpendicular 
to r. %J which is ea(y done, wheii your Inftrument 
ffcands 1 with thfe Fixedb Sights towards 2,* by turning 
the-nioveable Index trill it lie upon 90 deg. which 
their will direft fo What place of the Hedge to mea- 
sure, as £, that little Line e , fet down in your 
Field-Bopk under Title Off-fet. So likewife when 
you itftae to 2, me&fuire there the Offcfet, again; 
viz. &fi Then taking the Angle at 2, meafure the 
l«ine *i 3, and the Off-fets 2 g, Jh, The likedo by 
all the reft of the Lines and Angles in the Field, how 
many foevef they be. And when you come to lay 
this down upon Paper; firft, as you have been taught 
before, Protradfc the Figures 1,2,3,4. That done, 
fet Off your Off-fets as you find them in the Field- 
Book* *v£z. ©*y and /, perpendicular to the Line 
1, 2 5 alio ©£, © h> perpendicular to the Line 2, 3, 
making Marks at ^/,g, h , and the.reftj through 
which draw Lines that {hall interled each other at 
the true Angles, and defcribe the true Bound-Lines 
oftheF/eldorWood. 

In Working after this manner, obferve thefe two 
Thjngs. Firft, if the Wood be fo thick, that you 
cannot go on the infide- thereof, you may after the 
faring manner a^welLp^form the Work, by going 
on the tJUt-fide round the Woodf ~'" 

Secondly, if the Lines are fo long, that you can- 
not fee from Angle to Angle, caufe your Affiftant to> 
fet up a Mark fo far, from you as you can .convent 

. • «ntty 
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ent4y fee it, as it n. Meafure the diftance ©in, 
and take the Q&fet from n to the Hedge* Then 
a*-n tarn the Fixed-fights of the Inftrument to © 1, 
and by that Direction, proceed on the Line till you 
come to an Angle; 

Thii » ay 0/ Surveying is trinch e after ioni 
. (though 1 cannot fay truer) by taking only a 
great Square in the Field j from the Sides of 
i Hfhich the Off-jets an taken. 

- Thave drawn this following Figure fo,that at once 
you may fee all the variety rtf this Way of Working. 
The beft way indeed is to contrive your Square 
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fo, that if poflible, you may from the Sides thereof 
go upon a perpendicular-line to any of the Angles. 

kc-j cannotbe > then Perpendicular-lines to 

theSides may do as well, as you fee here, 1, y , 7, 6, 
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Hedge A C what number of Chains you pleafe, no 
matter whether they be equal to the fbriher or not j 
as A' 3 two Chains^- next meafure the diftanee z, 3* 
. w'zutKChaitr 68 Links; and then have you done iii 
the field. „;To plot which, draw thfe Line A 35 at 
adventure, ' and fet off 2 Chains from A to 2 - 7 
then take with your - Compaffes ~ the diftahce A* 3, 
2 Chains, and letting one Foot in A, deferibe the 
Arch 2,. 3, take alfo with, your Compares the di- 
ftance 2,3, viz. 1 Chain, 6B Links > and letting one 
Foot in 2. with the other crofs the former Arch ; 
through which crofs draw the Line A G; which 
with A B will make an Angle equal to r the' Angle in 
the Field* . . ;- : / 

But the more eafie and fpeedy way is to take but 
one Chain only along the Hedges ; as in the forego- 
ing Figure, I let a ftrong Stick in the very Angle A, 
and ptitting the Ring at one end of the Chain overlt, 
I tike the other end in my Hand, and ftretch out 
the Chain along the firft Hedge A B, and where it 
ends, as at 5, Iftick down a ftick, then I ftretch the 
Chain alfo along the Hedge A C, and at the end 
thereof fet another Stick as at 4, then loofing my 
Chain from A, I meafure the diftanee 4* 5, which is 
74 Links, which is all I need note down in ray Field- 
Book for that Angle ; and now .coming to plot that 
Angle, I take firft from my Scale the diftanee of one 
Chain,and placing one Foot of the Compafles in any 
part of the Paper, as at A, I deferibe the Arch 4, 5, ; 
then I take from the fame Scale 74 Links, and fet it 
off upon that Arch, making marks where the ends 
of the Compaffes fall, as at 4 y. Laftly, from A. 
through thefe Marks I draw the Line AB, and A Q 
' which conftitute the former Angle : Remember to 

plot 
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plot your Angles with a very large Scale $ and you 
mayfet off your Lines with a fmaller. 

I will give youtwoExamples of this way of meafu J 
ring, and then Je&ve you toyour own pra&ice. Firft> 

How by the Chain only to Survey a Field by g<h 

ing round the Jam* 




Let ABCDEF be the Field"; and beghwing at 
A in the very Angle, ftick down a Staff through the 

I great 
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great Ring at one ot the Ends oi your Chain, .and 
taking the other End in your Hand, ftretch out the 
Chain in length, and Ice in what part of the Hedge 
AF the other End falls.; as fuppofeat #, there let 
up a Stick ;, and do the like by the Hed^e A B, and 
f^y there the Chain ends at [a) alio ; meafure the 
neareft diftance between a and a\ which let be i 
Chain 60 Links, this note-down in your Field-Book ; 
meafure next the length of the Hedge AB, which is 
12 Chajns 50 Links ; note this down alio in your 
Field-Book. -Nextly*, cemieg to B, take" that Angle 
in likejjnanneras yoii\lid the Angle A, ancLmeafure 
the diftance BC; after this manrier you^muft take 
all the {Angles, and/ meafure all theSicfes round the 
Field. I But left you be a< a Nonplus at D, becaufe 
thisisjan outward Angle, thus youmuft, do -, ftick 
a ftafflclovvn with the ring of the Chain round it in 
the vefry Angle D, then taking the other end of the 
Chain in your Band, and {hatching it af length, 
move your felf to and fro/fill you perceive your felf 
in a ciredt line with the .-Hedge I^Q which will be 
at G$ where ftick dowri an Arrow* or one of your 
Survpytng-Sticks ; thqi move round till you find 
your ftjt in" a direct line with the Hedge D E, and 
thene thfe Chain . (hatched out at length, plant ano- 
ther Stick as, at H, then, meafure the neareft Di- 
ftaiice, tJGj^ whifh let be 1 Chain 43 Links > which 
nC*e* cipwn m y<>ur Field-Book, arid proceed on to 
meafwe^thejine JD E ; but in your Field-Book make 
fome mark againft IV" to fignifie it is an outward 
Angle, as > , 6r the like : And when you come to 
plot this, you muft plot the fame Angle outward 
that you took inward ; for the Angle GDH 5 is 
the fame as the Angle dDd. I made this outward 
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Angle here on purpofe to Ihew. you how you muft 
Survey a Wood, by going round it on. the Outfide, 
where you muft lake moft of the Angles, as here 
youdoD. 

Having thus taken all the Angles, and meafured 
all the Sides; the next thing to be dpne, is .to lay- 
down upon Paper, according to your Field Book : 
Which you will find to ftand thus. 

X * , 4 W 
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Forafmuch^ow as it is convenient that the Angles 
be made by a greatjer Scale than the lines are laid 
down with: I nave therefore in this Figure made 
the Angles by a Scale of one Chain in an Inch, and 
laid down the lines by a Scale of ten Cfiains in one 
Inch. But to begin to plot, take from your Scale one 
Chain, and with that diftance, in any convenient place 
of your Paper, as at A, lweep the Arch <*, a -, then 
from the fame large Scalei take off 1 Chain 60 Links, 
and fet it upon that Arch, as from a to a -, and from A 
dralv the lines through a and a y as the lines ABi AF:. 

. " .la iThen 
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Then repairing to your fhorter Scale.j take from 
thence the firft Diftance, wjs. i 2 Chains 5 o Links, 
and let it from A to B, dtawing the Line A B. 

Secondly, Repairing to B, take from your large 
Scale 1 Chain and' fetting one Foot of the Com- 
pares "in B, with the other make the Arch b b ; alfo 
from the fame Scale take your Chord-line, *viz. 1 
Chain 84 Links, and fet it upon the Arch b b> one 
Foot of the Compafles (landing where the Arch in- 
terfeds A B, the other will fail at b ; then through 
b draw the line B C ; and from your fmaller ] Scale 
fet off the Diftance B C 23 Chains, 37 Links, which 
will fall at C, where the next Angle muft be made. 
After this manner proceed on according to your 
Field-Book, till you have done. 

And here mark, that you need neither in the Field, 
nor upon the Paper, take notice of the Angle F 3 nor 
yet meafure the lines E F and A F, for if you draw 
thofe two Lines through, they will interfed each 
other at th6 true Aftgle F : However, for the Proof 
of your Work,' it is good to meafure them, <jiid al- 
fo to take the Angle ixi the Field* * 

I muft not let flip in this Place the ufual way 
taught by Surveyors, for the meafuring a Field by 
the Chain only, is true indeed* as the former, but 
ipore tedious, which take as followeth. 

The common way taught by Surveyors for takfn* 
the Tlot of the foregoing Field, 

Becaufe I will not confound your Underftanding 
With many lilies in one Figure, I have here again 
placed the fame. Firft, meafure round the Field and 

note 
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note down in your Field-Book every Line thereof, 
as in this Field has been before done. 




Secondly, turn all the Field into Triangles, as 
beginning at A, to meafure the JDiagonal AC, A 
D> A E, and note them down ; then is your Field 
turned into four Triangles, and the Diagonals 

are 
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To p&ts which, firft draw a Line^t adventure, 
as the line AC, and fet off thereof 3 3 Chains 70 
Links, according to your Field-Book tor the Dia- 
gonals ; then taken with vour Gconpaffes the length 
of the line A B viz. 1 2 Chains 5 o Links, fet one 
Foot in A, and with the othentfefcribe the Arch a a -> 
alfo take the Line B C, yiz* i^sChains 3 7 Links, 
and fetting one foot in C, witK'tlVotlier defcribe 
the Arch cc, cutting the ^rch a a itNhe Point B, 
then draw the lines AB, C B, which jh^Jl be the 
two Bound-lines of the Field, 

Secondly, Take with your Compaffes the l<|jgth 
of thfe Diagonal A D, viz. ^jjghaia^ 
fettinsonefoot.of the Cohipafles inAj^ith the o- 
thejr^defefibe the Arch, as ddsjl&taking the line 
C D,viz. 19 Chains 30 \jxi^ fet one Foot in C, 
and with the other deieribe the Arch, e e* cutting the 
Arch d d in the point D, to which Interfe6iion draw 
the line CD. 'i J ° 

Thirdly, Take with your Compares the length 
of the Diagonal A E, viz 45 Chains 40 Links, and! 
fetting one foot in A, with the other defcribe an 
Arch, as// alfo take the line D E 20 Chains, and 
therewith crofs the former Arch in the Point E, to 

which draw the Jine D E» 

• » • - 
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Laftly, take with your Compafles the length of the 
line A Fyriz. 3 1 Chains 50 Links 3 and fetting one 
foot in A? delabe an Arch, as 1 1. , Alfo ta fee. the - 
length of the line EF,i>/£. 29 Chains 00 Links, and 
therewith defcribe the Arch h h, which cuts the 
Arch I I, in the Point F, to which Point draw the 
' lines A F, and E F, and fo wiH you have a true 

Figure uf the Fie Id/ 
- 1 have fhewed you both Ways, that you may take 

your Choice. , And now I proceed to my Second 

Example prQmiied. . ' 

How to take the Plot- of a Field at one Sta- 
tion, near the Middle theref 7 b) the Chain 
only, 

« 

Let ABCDE be the Field, © the appointed 
place, from whence by the Chain to take the Plot 
thereot. Stick a.Stake up at ® through one ring of 
the Chain, and make your Afliftant take the other 
7 end, and ftrctch it out. Then caufe him to move 
up and down, till you efpy himexa&ly in a line be- 
tween the Stick and the Angle A; there let him fet 
down a Stick, as at 0, and befure that the flick a be 
in a direft line between ® and A j which you may 
eafily perceive by ftanding at o, an4 looking to A. 
This done, cauie him to move round ro wards J4; 
and at the Chain's end, let him there flick down 
another flick exa&ty in the line between and B, 
as at b. Afterwards let him do the lame at c, at d y 
and ate; and if there were more Angles, let him 
plant a flick at the end of the Chain in a right Line 

I 4 between 
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between o and every Angle. In tbc next place 
meafure the nigheft diftance between ftick and ftick, 
as a b y i Chain, i6 Links, be i Chain 06 Links, 




c d 1 Chain 00 Links, d e^i Chain to Links, ar$ 
put them down in your Field-Book accordingly. 
Meafure alfo the diftances between q and every 
Angle, as A 18 Chains 10 Links, 0B 15 Chains 
00 Links, &c. all which put down, your Field-Book 
will appear thus. 
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■ Take from a large Scale i Chain, and fetting one 
foot of the Compaflesin any convenient place of the 
Paper, asato, make fhe Circles bcde. Then taking 
for your firft 5ubtendent, or Chotd-line, i Chain 26 
Links, let it upon the Circle, as from a to b. From o 
through a and b, tlraw lines, as o A, o B, which 
be lure let be long enough. Then take your fecond 
Subtendent from the fame large Scale, viz. 1 Cham 
6 Links, and fet it upon the Circle from b to c, and 
through c draw the line © C. When thus you have 
fet oft all your Subtendents, and drawn lines through 
their fevcral Marks, repair to a fmaller Scale ; and 
upon the lines drawn, fet off your Diagonal or 
Centre-lines, as you find them in the Field-Book ; 
So upon the line o a you muft fet off 1 8 Chains, 
10 Links, making a Mark where it falls, as at A : 
, Upon the line <S> b 1 5 Chains, 00 links, which falls 
at B , and fo by all the reft. Laftly, draw the lines 
AB, BC, CD, f«rc. and the Work will be finifhed. 

It would be but running things over again to 
fbew you hpw after this manner, to Survey a Field 
at two or three Stations, or in any Angle thereof, $r. 
For if you well underftand this, you cannot be ig- 
porant of the {eft. 

How 
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CHAP. VII. 

, How to c aft up the Contents of a? lot 
of Land. 

HAying by this time fufliciently fiiewed you 
how to Survey a Field, and lay down a true 
Figure thereof upon Paper ; I come in the next place 
to teach you howtocaft up the Contents thereof j 
that is to fay, to find out how many Acres, Roods 
and Perches it containetb. And firft 



/V 



Of the Square, and parallelogram; 
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To caft up either of which, multiply one Side by 
the other, and the Product will be the Content. 

E XAMP LE, 

Let A be a true Square, each fide being 10 Chains ; 

multiply 10 Chains oo Links by io Chains oo Links, 

facit iojooooo, from which I cut off the five Jaft 

Figures and there remains juft io Acres for the 

Square A. 

Again, 
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Again, in the Parallelogram. B, let the fide A b or 
c D be 20 Chains, 50 Links ; and the fide a c or b D 
10 Chains, oo v Links : Multiply a b 20 Chains, 50 
^inks, by a c 10 Chains, 00 Links, facit 2o;5oooo. 
from which cutting off the laft Figures, remains 
20 Acres. Then if yqfu multiply the Figures cut 
off, *v?z. 50000 by 4, facit 200000; from which 
cutting off five Figures, remains 2 Roods ; and if 
any thing but 6otf had been left, you muft have 
multiplied again by 40 \ and then cutting off again 
fiye Figures, you would have had the odd Perches : 
S6e it clone hereunder. n 

1 need not ha^e multiplied xo 50 

00 by 40 ; for I know 40 time s 1 0;0 ° , 

Nothing is Nothing : but only 4 \ . - *■""-• . 

f to fhew yoii in wfaSt order the Acrc$ 20 [ 5°° °° 

/.Figures* will; ftand when you 

have odd' perches, { h$ pr&fently Roods 2I ooo oo 
we fhdHigfrt on. So much is 40 

the Content of the long Square ■ ■ ■ 

'B, f -b/«. 2$> Acres, 2 Roods, Perc hes o 000 00 

* bo Perch/ • — — — — ■ 

Of Triangles. 

-.- The Content of all Triangles are found, by mul- 
tiplying half the Bale by the whole Perpendicular ; 
or the whole Bafe by half the Perpendicular ; or o- 
therwife, by multiplying the whole Bale and whole 
Perpendicular' together, and taking half that Pro- 
duct for the Content. Either of thefe three ways 
>vill (Jo, take Which you ple^fe. 

EXAM* 
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EXAMPLE. 

In the Triangle A, the Bafe ft is iq Chains 

jy 00 Links : the Perpendi- 
4 cular c b 13 Chains, 70 
Links : the half of which 
is 6 Chains, 85 Links $ 
which multiplied by 10 
Ch. 00 Lin. facit 685000 ; 
from which cutting off 
five Figures, there is left 
6 Acres, Then multiply- 
. iqg the Remainder by 4, 
faeit 340000 jjirom which 
taking five Figures, re- 
mains 3 Roods. Again 
. the five Figures cut off 
multiplied by 4^ makes 
itfoocoo $ from which ta-? 
king five Figures, leaves 
1 6 Perches. See the Ope- 
ration. 




Acres 




Roods 3] 40000 

40 

perches \6\ooooo 
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So likewife in the Triangle B, the Perpendicular 
a b is 13 Chains, 70 Links, which multiplied by 
half the Bafe,will give the fame Content. 

Alfo in the Triangle C, if you multiply half the 
Bafe E d , by the Perpendicular c F, the Produd will 
be the Content of the Triangle- 

And here Note, that you are not confined to any 
Angle, but you , may let fall your Ptependicular 
from what Angle you pleafe, taking the Line on 
which it falls for the Bale. . Thus in the Triangle 
A, if from b you let fall a Perpendicular, take£, d, 
and the half of a c for finding the Content. Alfo in 
the Triangle C, you may from E let fall your Per- 
pendicular, although it falls without the Triangle ; 
and the half of E G, and the whole of c d> ihafl be 
the true Content of the Triangle C; but then you 
muft remember to extend the Jftafe-line c d. 

Remember this, all Triangles having equal Bales 
and lying between Parallel-lines, are of the fame 
Content ; fo the Triangles ABC having equal Bafes 
and lying between the lines E C and G b y are there- 
fore of the fame Content. 

To find the Content of a Trapezia. 

* ♦ 

■ Draw between two oppofite Angles a ftreight 
Line, as A B ,• then is tne Trapezia reduced into 
two Triangles, viz. ABC and ABD, which you 
may meafure as before taught, and adding their Pro- 
dufts together, you will have the true content of the 
Trapezia. Or a little Ihorter, thus: 

Take' 
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Take the length of the line AB, which let be 37 
Chain 00 Links; take alfo the length of the Per- 








pendicular D *, which let be 7 Chains 40 Links ; 
alfo C d 4 Chains 80 Links ; add the two Perpendi- 
culars together, and they make 12 Chains 20 Links, 
which multiply by half the common Bafe A B 18 
Chains 50 Links,and the Produd: is 22 Acres,2 Rood, 
i 1 Perch, as appears by the Operation hereunder. 
Half the common Bafe A B 1 8,5 o 

The Sum of the two Perpendicul ars 1 2,20 

37000 
3700 
1850 



t» 



Acres 22157000 

; 4 



Roods 2128000 

40 



Perches 11 120000 
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. . _ 

jyfoi* to /W the Consent of an Irregular Tlot-, 
confining of litany. Sides and 'Angles.. 

To do this, you muft firft by drawing Lines fiom 
Angle to Angle, reduce all the Plot into Trapezia's 
and Triangles, after which meafure every Trape- 
zia and Triangle feverally, and adding their Con- 
tents all together, you will have the true Content 
of the whole Plot. 




\ 
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In the anhexeS Figure AB C D E F G H f, 
draw the Line A D, which cuts oft the Trapezia K; 
alfo the line A G, which cuts off the Trapezia L ; 
And laftly the line G E, which makes the Trape- 
zia M, and the Triangle N, fo is the whole Plot 
reduced into the three Trapezia's K, L, M, and the 
Triangle N ; all which I mealure as before taught, 
and put them down as hereunder. 

> # y 

n ~ <* 
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The Trapezia K contains 21:2:12 

The Trapezia L contains 26 : 3 : 18 

The Trapezia M contains ,30 : 2 : 16 

The Triangle N contains ,6 : 2 : 24 

The Content. of tSje Plot , ^ Xj\ 2 : 30 

By which you find the vtyte Plot to contain $5 

Acres, 2 Rood, 30 Perches/—** ' 

If the fides of the Plot h*d been given in Percibes, 
Yards, Feet, or ahy .other iMeafure, ydu muft ftill 
caft ui/the Content after tfiis mannd> and then your 
Prodfo will be Perches, ; Yards, « &c. To (turn 
which into Acres, Roods and Perches, I have large- 
ly treated of in the beginning^etthk Book. 

1 - * - 

How to find the Conpent of'jtjCircle } or any Por- 
tion thereof. / 

To find the Content of the whole Circle, it is 
convenient, that firft you know_.the Diameter and 
Circumference thereof j one of which being known, 

the 
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the 6ther is eafily found; for as 7 is to 2 2 5 foi s the 
Diameter to the Circumference . And as 2 i is to 7 
fo is the Circumference to the Diameter. 

In this annexed Figure, the Diameter A" B is 2 
Chains, or 200 Links, which multiplied by 2 2 and 




fche Product divided by '7, gives 6 Chains 28 Links, 
and fomething more for the Circumference. Now, 
to. know the Superficial Content multiply half the 
Circumference by half the Diameter, the Produ& 
will be, the Content: Half the Circumference is 3 
Chains 14 Links: half the Diameter 1 Chaidoo 
Links 5 which multiplied together, the Produft is 
3, 1400 fquare Links, or i<R06d ioPerch, the Con- 
tent of the Circle* Again, 

<By the Diameter wly find the Content. 

As 14 is to 1 1 , fo is the fquare of the Diameter to 
the Content. The fquare of the Diameter is 40000, 

K which 



1 20 How to caft up the Contents of a Wot of Land. 

which multiplied by 1 1, makes 440000, which di- 
vided by 14, gives 31428, or 1 Rood 14 Perch, and 
fomething more for the Content. 

How to meafure the Superficial Content of the 

Section of a Circle. 

Multiply half the Compafs thereof by the Semi- 
diameter of the Circle, the Produd; will anfwer 
your defire. 

In the foregoing Circle, I would know the Con- 
tent of that little piece DCB ; the Arch D B is 
78 Links 4.; the half of it 39-$, which multiplied by 
1 Chain, 06 Links, the Semi-diameter gives 3925: 
SquareLinks, or 6 £ perches. 

How to find the Ccntent of a Segment cfa Cucle 
without knowing jhe Diameter. 

LetEFG be the Segment, the Chord E F is 
1 Chain 70 Links, or 170 Links, the Perpendicu- 
lar GH 50 Links ; now multiply * of the one by 
the whole of the other, the Produ<a will be the Con* 
tent, the two Thirds of 170 is neareft 113, which 
multiplied by, 50, produces 5650 fquare Links, or 
9 Perches. 

How to find the Superficial Content of an O^aL 

The common way is to multiply the long Diame- 
ter by the fhorter, and obfervethe Produft and 

then 
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then as if you where meafuring a Circle, fay, 
As 14 to 11, fo the faid Produft to the Content 

of the Oval 5 but this is not exadt : A better way is* 
As 1, ,-B is to the length of the Oval * fo is the 

breadth to the Content, or nearer, as 1*27324 to 

the length ; fo the breadth to ^the Content. 

How to find the Superficial Content of Regular 

Polygons 5 as Pentagons, Hexagons^ Hepta- 1 

gons > &C 

Multiply half the fumm of the Sides, by a Perpen* 
dicular, let fall from Centre upon one of the Sides, 
the Product will be the Area or Superficial Content 
of the Polygon. In the following Pentagon the fide 
BC.is 84 Links, the whole Summ of the five Sides* 
therefore muft be 420, the 
half of which is 2 10, which 
multiplied by the Perpendi- 
cular AD $6 Links gives 
1 1 760 Square Links for the 
Content, or 1 8 Perches f 7 
of a Perch, almoft 19 Per- 
ches 

I have been fliorter about B ~ 
thefe three laft Figures than my ufual Method be* 
caufe they very rarely fall into the Surveyors way to 
■ meafure them in Land, though indeed in Broad 
Meafure, Paving, &c. often* 
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CHAP. 'VIII. 

Of laying out New Lands, very ufcfulfor 
SarveyorsJnHis Majefty's Planta- 
tions in America. 



A certain quantity of Acres being given, horn t9 • 
lay out the J ante in a Square Figure. 

ANnex to the ntimber of Acres given, 5 Cy* 
phers, which will turn the Acres into Links ,* 
then from the Ntimber thus increafed, extract the ' 
Root, which flwll be the Side of the propofed 
Square. 

EXAMPLE. 

Suppofe the Number given be roo Acres which I 
am to lay out in a fquare Figure > I join to the ioo 
5 Cyphers, and then it is ioo t0 \>o*oo fquare Links, the 
Root of which is 3 162 neareft, or 3 1 Chains 6i Links, 
the length of one fide of thp Square* 

Again, 
If I were to cut out ota Corn-Field one fquare 
Acre; I add to one five Cyhers, and then is it iwoio, 
the Root of which is 3 Chains 1 6 Links, and fome- 
thing more for the fide of that Acre. 

How 
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flow to lay out any given quantity of Acres in a 
faralltlogtam^ whereof one Side is given. 

* 

Turn firft the Acres into Links, by adding as be- 
fore, 5 Cyhers, that number thus increafed, divide 
by the given Side, t/ie Quotient tyjll be the othe/ 
fide. 

EXAMPI^p. 

1 

It is required to lay out 100 Acres in a Parallelo- 
gram, one Side of which fhall be 2 o Chains, 00 Links ; 
iirft to the 100 Acres I add 5 Cyphers, and.it is 
100,00000 £ which I divide by 20 Chains 00 Links, 
the Quotent is 50 Chains op Links, for the pother 
fide of the Parallelogram. 

How to lay out a Parallelogram that fhaU be 
4, 5 6> or 7, &c. times longer then it is 
broad. 

In Carolina, all Lands lying by the £4e$ of Ri- 
sers, except Seigniories or ftarpnies, are (or ought, 
by Order oi the Lord's Prqprietprs to be) thus laid 
put. To do wJiich, firft as above taught, turn the 
given quantity of Acres into Links, by annexing y 
Cyphers ; which fumm divide by the number given 
for the Proportion between the length and breadth^ 
as 4, 5 , 6, 7, &c. the Root of the Quotient will fliew 
the fhprteft Side of fuch a ParaUe logram, 

K 3 EXXMFUf 
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Admit it were requiredof me to lay out 100 Acres 
in a Parallelogram, that lhould be five times as. long 
as broad: Firft to the 100 Acres I add 5 Cyphers, 
and it makes, 100,00000, which fumm I divide by 
5, the Quotient \s 2000000, the Root of which is 
neareft 14 Chains 14 Links, and that I fay fliall be 
the ihort Side of fuch a Parallelogram, and by mul- 
tiplying that 1 4 14 by 5, ihewsme the lpngeft Side 
thereof to be 70 CJiains 70 Links, 

flw to rnake a Triangle that fhall contain any 
number 9/ Acm 3 being confined to a certain 
<Bafe 

Double the given number of Acres-, (to which 
annexing firft five Cyhers) divide by the Bafe ; the 
Quotient will bethe length of the Perpendicular, 

EXAMPLE 

Upon a Bafe giyen that is [in length 40 Chains, 
po Links ; I am to make a Triangle that Ijiall contain 
100 Acfes. Firft I double the 100 ; Acres, and annex- 
ing five Cyphers thereto, it makes 200,00000. which 
I diyide by 40 Chains, 00 Links tjie limited Bafe \ 
the Quotient is 5 o Chains 00 Links for the height 
pf the Perpendicular* As in this Figure, A B is the 
given Bafe 40 5 upon any part of which B^fe, I fet 
the Perpendipujar Jo, as at C; then the Perpendi* 
ailar is C D. Therefore I draw the Lines DA, DB, 
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which makes the Triangle D A B to contain juft 
100 Acres, as required. Or if I had fet the Perpen- 
dicular at E, then would EF have been the Perpendi- 




cular 50, and by drawing the Lines FA, FBj I 
fhould have made the Triangle FAB, containing 
1 00 Acres, the fame as D AB. 

If you confider this well when you are laying out 
a new peice pi Land, of any given content, in Amer 
rica, or elfewhere, although you meet in your way 
with 1 00 Lines and Angles,- yet you may, by mak- 
ing a Triangle to the hrft Station you began at, cut 
oft any quantity required. 
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How to find the Length of the Diameter of a 
, Circle which Jhtll contain any number cf Acres 
required. 

Say as i: is to 14, fa will the number of Acres 
given be tq tfce Square of the Diameter of the Circle 
required* 

EXAMPLE. 

What is the length of the Diameter of a Circle, 
whofe Superficial Content fhall be 190 Acres ?' Add 
five Cyphers to the 100, and it makes 1 00,0000 d 
JJnks, which multiply by^ 14, facit 140000000 ; 
which divided by n, gives for Quotient 12727272, 
the Root of which is 35 Chains, 67 Links and better, 
almoft 68 Links. And fo much fhall be the Diame- 
ter of the required Circle. ' " 

I might add many more Examples of this Nature, 
as how to make Ovals, Regular Polygons, and the 
like, that fhould contain any affigned quantity of 
Land. But becaufe fuch things are meerly for Spe- 
culation, and feldom or never come in Pra&ice, \ 
at prefent omit them, - 
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CHAP. IX. 

Of Redu&ion* 



How to Reduce a large Plot of Land or 
Map into a leffer compafs, according 
to any given Proportion >or e contra 
bow to Enlarge one* 

TH E beft way to do this, is, if your Plot be not 
over-large, to plat it over again by a fmaller 
Scale ; But if it be large, as the Map of a County, or 
the like, the only way i« to compafs in the Plotfirft 
with one great Square y and afterwards to divide that 
into as many little Squares as you fhall fee conveni- 
ent. Alfo make the fame Number of little Squares 
upon a fair Peice of Paper, by a leffer Scale, accord* 
ing to the Proportion given. This done, fee in 
what Square, and part of the fame Square, any re* 
markable A ccident falls, and accordingly put it down, 
in your leffer Squares ; and that you may not mi- 
flake, it is a good way to number your Squares. I 
cannot make it plainer, than by giving you the fol- 
lowing Example, where the Plot Ab£d, made by 
a Scale of 10 Chains in an Ifjch, is reduced into the 
, plot EFGH, of 30 Chains in an Inch. 

. * There 
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There are feverai other ways taught by Surveyors 
for reducing Plots or Maps,, as Mr. Rathborn, and 
after him, Mr.Holwell advueth to make yfe of aScale 
or Ruler ; having a Centre hole at one end, thro f 
which to faften it down on a Table, fo that it may 
play freely round, and numbred from the Centre- 
- end to the other, with lines of Eqyal Parts : The 
Ufe of which is thus: Lay down upon a fmooth 
Table, the Map or Plot that you would reduce and 
glewk;with Mouth-glew faft to the Table at the four 
corners thereof. Then taking a fair piece of Paper 
about the Bignefs that you would have your reduced 
Plot to be of, and lay that down upon the other ; 
the middle of the laft about the middle of the firft. 
This done, lay the Centre of your Reducing-Scale 
near the Centre of the white Paper, and there with 
a Needle through the Centre make it faft ; yet fo, 
that it may play eafily round the Needle. Then 
moving your Scale to any remarkable thing of the 
firft Plot, as an Angle, a Houfe, the bent of a River, 
or the like: See ^gainft how many Equal Parts of 
the Scale it ftands, as fuppofe ioo $ then taking the ' 
£, the £, the y\ or any other number thereof accord- 
ing to the proportion you would have the reduced 
Plot to bear, and make a mark upon the white Pa- 
per againft 50,25,33,^. of the fame Scale: And 
thus turning the Scale about, you may firft reduce 
all the outermoft parts of the Plot. Which done 
you muft double the leffer Plot, firft \ thereof, and 
then the other ; by which you may fee to reduce die 
inncrmoft part near the Centre. 

But I advife rather to have a long Scale, made 
with the Centre-hole, for fixing it to the Table 
\n aboyt oqe third part of the Scale, fo that f of the 

Scale 
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jScale may be one way numbred with Equal Parts 
from the Centres-hole to the end ; and f part there- 
of numbred the other way to the end with the fame 
number of Equal Parts, tho IefTer r Upon this Scale 
jpay be feveral Lines of Equal Parts, the Jeflfer to the 
greater, according to feveral Proportions. Being 
thus provided with a Scale, glew down upon a 
fmooth Table your greater Plot to be reduced ; and 
clofe to it upon the lame Table, a Paper; about the 
bignefs whereof you would have your (mailer Plot. 
Fix with a ftrong Needlf the Centre of your Scale 
between both j then turning the longer end of your 
Scale to any remarkable thing of your Plot, to be reduc- 
ed fee what number of Equal Parts it cuts, as fop 
pofeioo$ there holding faft the Scale, againft 100 
upon the fmaller end of your Scale, make a mark 
upon the white Paper ; fo do round all the Plot, 
drawing lines, and putting down all other accidents 
as you proceed^ for fear of Confufion through many 
Mark in the end; and when you have done al- 
though at firft the reduced Plot will feem to be quite 
contrary to the other ; yet when you have uhglewed 
it from the Table and turned it about 3 you will find 
it to be an exaft Epitome of the firft. You may have 
for this Work divers Centres made in one Scale, 
with equal Parts proceeding from them accordingly^ 
or you may have divers Scales, according to feveral 
Proportions, which is better. 

What has been hitherto faid concerning the Re- 
ducing of a Plot from a greater Volume to a leffer, 
the fame is to be underftood vice verfa, of Enlarging 
Plot, from a leffer to a greater. But this laft lei- 
dom comes in pra^ife. ' 

jJom 
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How to change CuftomaryMeafure into Statute, 
and the contrary. 

In fame parts of England, for Wood-Lands j and 
iftnioft parts of Ireland, for all forts of Lands; they 
account 18 Foot to a Perch, and 160 fuch Perches 
to make an Acre, which is called Cuftomary-Meafure 
Whereas, our true Meafure for Land, by Att of 
Parliament, is but 160 Perches for one Acre, at 16 
Foot i to the Perch. Therefore to reduce the one 
into the other, the Rule is. 

As the Square of one fort of Meafure* 

is to the Square of the other : 

So is the content of the one, 

to the Content of the other. 

Thus, if a F ield meafured by a Perch of 1 8 Feet, 
accounting i <5o Perches to the Acre, contain ioo 
Acres ; How many Acres fhall the fame Field con- 
tain by a Perch of 16 Feet i ? 

Say, if the Square of 1 6 Feet f viz. 272.25. give 
_the Square of 1 8, Feet viz. 324. ivhatfliall 100 
Acres Cuftomaty give? Anfwer 119 t £ of an Acre 
Statute. 

i 

^flowing the Content of a *Piece of Land, to find 
out what Scale it was Plotted bj. 

Firft, By any Scale meafure the Content of the 
Pit which done, argue thus : 
As the Content found, is to the Square of the 
* Scale I tryed by; 

So is the true Content, to the Square of the true 
§caleit was plotted by. 

Admit 
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Admit there is a Plot of a piece of Land contain- 
ing 10 Acres, and I meafuring it by the Scale 11 in 
an Inch, find it to contain 1 2 Acres £« of an Acre 
Then I fay, If 12 +? give for its Scale 11 : What 
lhall 100 give i Anfwer 10. Therefore I conclude 
that Plot to be made by a Scale of 10 in the Inch. 
And (b much concerning Reducing Lands. 



CHAP- x. 

1- 

j 

Inftru&ibns for Surveying a 
Mannor, County or whole 
Country. 



To Survey a Mannor^ obferVe thefe fottowms: 

<KVLES. . 

■ * 

i.\ 71 7Alk or ride over the Mannor once or twice 
V V that you may have as it where a Map of it 
in your Head, by which means, you may the bet- 
ter know where to begin, and proceed on with 
your Work. 

2; If you can conveniently run round the whole 
Mannor with your Chain and Inttrument, taking all 
the Angles, and meafuring all the Lines thereof; ta- 
king notice of Roads, Lanes or Commons, as you 

crofs 
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crofs them : Alfo minding 
well the Ends ofalldivio- 
ing Hedges, where they butt 
upon your Bound-Hedges in 
this manner. 

3. Take a trife Draught of all the Roads and By- 
Lanes in the Mannor, putting down alfo the true 
buttings of all the Field-Fences to the Road. If the 
Road be broad, x>r goes through fome Common or 
Wafte Ground, the beft way is to meafure, and take 
the Angles on both fides thereof; but if it be a nar- 
row Lape, you may only meafure along the midft 
thereof, taking the Angles and Off-fets to the Hedges, 
and meafure your Diftances truly : Alfo if there be 
any confiderable River either bounds or runs thro' 
the Mannor, furvey that alfo truly, as is hereafter 
taught. 

4. Make a true Plot upon Paper of all the forego- 
ing Work ; and then will you nave a Refemblance 
of the Mannor, though not compleat, which to make 
fo, go to all the Buttings of the Hedges, and there, 
furvey every Field diftin&ly, plotting it accordingly 
every Night, or rather twice a Day, till you have 
perfe&ed the whole Mannor. , 

5. When thus you have plotted all the Fields, ac- 
cording to the Buttings of the Hedges found in your 
firft Surveys, you will find that you have very nigh, 
if not quite done the whole Work : But if there be 
any Fields lie fo within others, that they are not 
bounded on either fide by a Road, Lane, nor Ri- 
ver, then you muft alfo furvey them, and place 
them in your Plot, accordingly as they are bounded 
by other Fields. 

6 Draw 

***** 
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6. Draw a fair Draught ot the -whole* putting 
down therein the Mannor-Houfe, and every other 
confiderable Houfe, Wind-mill, Water-mill* Bridge, 
Wood, Coppice, Crofc-paths, Rills, Runs of Wa- 
ter Ponds, and any other Matters Notable therein. 
Alio in the fair Draught, let the Arms of the Lord 
of the Mannor be fairly drawn, and a Compafs in 
fome wafte part of the Paper ; alfo a Scale, the fame 
by which it was plotted : You muft alio beautify 
fuch a Draught with Colours and Cuts according as 
you fixall fee convenient, 

Write down alfo in every Field the true Content 
thereof- and if it be required, the Names of the 
prefent Pouelfors, and their Tenures j by which 
they hold it of the Lord of the Mannor. 

The Quality alfo of the Land, you may take no- 
tice of as you pafs over it, if you have Judgment 
therein, and it be required of you. 

How to take the Draught of a Comty or 

counter. 

i, If the County or Country is in any place there^ 
of bounded with the Sea, furvey firft the Sea-coaft 
thereof, meafuring it all along with the Chain, and 
taking all the Angles thereof truly. 

2. Which done, and plotted by a large Scale* 
furvey next all Rocks, Sands, or other Obftacles 
that lie at the entrance of every River, Harbour, Bay 
or Road upon the Coaft of that County, or Country j 
which plot down accordingly, as I lhall teach you 
in this Book by and by. 

3 • Sur- 
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fc 3, Survey all the Roads, taking notice as you go 
along of all Towns, Villages, great ^Houfes, Rivers, 
Bridges* Mills* Crofs-Ways, &c: * Alfo take the 
bearing at two Stations of fuch Remarks, as you 
fee out of the Road, or by the Side thereb£ 

4. Alfo Survey all the Rivers, taking notice how 
far they are Navigable, what (and where the) 
Branches runs into them, what Fords they . have* 
Bridges, &c. •♦.••• 

5. All this being exa&ly plotted, will give you a 
^ruer Map qi : the Country then any that I know <£ 
hath been yet made in England; ^However y&u may 
look upon old Maps, and if you iind therein any 
thing worth the Notice that you have not yet put 
down, you may go and Survey M^and thus by de- 
grees you may fo finifli a Cgriiftry, : ^hat you need 
hot fo much as leave out or^ ^c^erilans Houfe; 
for hardly will itfeape* but fome very rerha^kgble 
thing will come into y6^::Jf^^umtf tfom : ^he 
Roads* the Rivers, or Sea-coaft. 

6. Laftly, with a large Qjuadcaht take the true 
latitude of the Place, in threeorfour Places of the 
County, which put down upon the Edge of your 
Map accordingly. 
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'How to divide a Triangle federal ways. 

» 

SUppofe A BC to be~a Triangutat Piece of Land 
containing 60. Acres, to be divided between two 
Men, the one to have 40 Acres cut off towards A, 
-'•-■••- and the other 10 

Acres towards C ; 
* and the line of Divi- 
sion to proceed from 
the' Angle B. Firft 
^ meafure the Bafe A 
Q viz. 50 Chains, 
00 Links j then lay bythe Rule of Three, If the 
whole Content 60. Acres give jo Chain for its Bafe, 
.what fliall 40 Acres give ? Multiply and Divide, 
the'Quotient ihall be 33 Chains 33 Links ; which 
fet off upon the Bafe from A to D, 'and draw the 
Line B D, which fliall divide the Triangle as was 
required. If it had been required to have divided 
the fame into 3,4,5, or more unequal Parts, you muft 
in the like manner, by the Rule of Three have found 
the length of each feveral Bafe,- much after the fame 
manner as Merchants put their Gains By the Rule 
•fFelldwfhip. 

There'arefeveral ways of dting this by Geometry 
without the help of Aritljmetick, but my Bufinefs ts 
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not to fliew you what may be"done,T)urt6 fllgW you 
how to do it, the mofteafie andj>rac\icable way. .' 

Hmp rd <fivi% 4 Triangular Piece of Latitt* into 
any Number of Equal l or Vnequal <?a?t$ by 
Lines frocgc^ng .from my feint afmttL in 
4«j owe »#«)/. : ;• 
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Let A B,C the Triangular Piece of Land, con- 
taining 60 Acres to be divided between three Men, 
the firft to have i% Acre*, thefecond 20, and the 
third 25 Acres, and the -Line* of Divifion to proceed 
from D : Firft raeafure the Baferwttob is 50 Chains; 
then divide the Bale into three Parts, as you have 
been before taught, by faying. If do give 50, what 
ihall rj 'give ? Anfiver, vt Ghaihs,- jo Links, for tflte 
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firft Man's Bafe $ which fet®ftfo5m A to £. Again; 
fay 3 If 6ogive 50, what fhallio give i Anfwe*, *6 
Chains 66 Links for the fecond Man's Baf$ j which 
fet off from E to F^theacoiifequcntly.thetWrd Map's 
Bafc 3 m. from F toC muftLbc^p Chains. 84 liijjqks: 
This done, draw an obfcure Line from the Point af- 
figned D v to the oppofite Afigle B, and fironvE andF 
draw the Lines EA and'FG, parallef to BD. Laftly, 
from D 5 draw the Lines PH^PG^ whic^^H .divide 
the Triangle into three fpch Parjts as wis faired. 

L 2 V ' V, ' • How 
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Hol» (0 divide a Triangular Piece of Land, ac- 
cording to any Proportion given, by a Line 
Parallel to one of the Sides. 

• • ■- • > • 

*' A BC is the Triangular Piece of Land, containing 
60 Acres, the Bale AC is 50 Chains j this Piece of 
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. Land is to be divided between twa Men, by a Lite 
Parallel to B Q in fi#h proportion that the one have 
40 Acres, the other *ok 

Firft Divide the Bafe, as has been before taught, 
and the point of Divifidn witt/all in P, A D being 
33 Chains, ^jLinks, and D G ^Chains 67 X-inks. 

Secondly, 4 Find a mean. ProporfrSh between AD 
and A C ; by multiplying the whole Bafe 5 o by A D 
33*33* the Produift is 16665000, of which liunin 
extract the Root, which is 40 Chains 82 Links, which 
fet off from A to E. Laftly, from E draw a Line pa- 
rallel to B C, as is the Line E F ; which divides the 
•Triangle, as demanded. 

* * 

Of Dividing Four-Sided Figures or Trapezia's. 

Before I begin to teach you how to divide Pieces of 
Land of four Sides/it is convenient firft to fhew you 
how to change any Four-tided Figure into a Triangle; 

wfi" 
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which done, the Work will bf the fame as in divi" 
ding Triangles, ." '. •" 

#<>*» to reduce TrtfezjaintQ a TriargU, fy 
Una drawn from any Angle thereof. 

Let A B C P;be the Trapezia to be reduced into 
j. Triangle, and B the Angle affigned ; Draw the 
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Dark Line B D, and from C make a Une-Paral- 
lei thereto, as C E ; extend alfo the Bale A D, till 
it meet C E in E , then draw tjie i,ine B E> ujiiicb 

.'fliall make^tfie "Triangle BAE e~qiia|t6 theTrar 

'pezia ABCD. / 

• -How to divide this. Trapezia according to any 
affigned Proportion., is, no more- but to divide the 
Triangle A B £, as before taught, which will alfo 
divide the Trapezia. 

Suppofe the Trapezia A B C D containing 124 

&e(e% 3 Roods and 8 Perches, is to be divided' be- 

: t$m tm M^i^e firft to have jo Acres, 2 Rood. 

hi 'and 
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anct ^Perches j the other 74 Aeries, i Rooclandy 
Perches^ and the line of Divifion to proceed from B. 
, Firft, Reduce all Acres and Roods into Perches, 
then will the Content of the Trapezia' be* 1996% 
Perches ,- the firft Man's Share $083 Perches ; the 
fecond 11885. 

'Secondly, Meafure the Bafe of tfoe Triangle, w« A E 
'.'■••*. 78 Chains 00 Links ; 

• , L T^nfay,If ippdSthe whoIe7 8 chaifls Links 
Content give for its Bafe a ' 



Whatihall8a83,thefirftMan'sV Q ^ Unfa 

j>artgive? Anfwcr Jr ' 

which |et off from A to F, and drawing the LineFB, 
you divide the Trapezia asv defired j the Triangle 
A B F being the'Firft Man's Portion, and the Tra^ 
pezia B GvT> the Seconds. ' 

/3bip *q reduce a Trapezia into a Triangle, ty 
Lines drawn front <j 'Point ajfigned in any 
'Side iherbf. 

i ....... . , 

• • * » 

; A BCD the Trapezia, E the Point afligned, 
from whence to reduce it into a Triangle, and run 
jhe divifion Line j the Trapezia is of the fame Con- 
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tent as the former, yiz. i$%6% Perches, and it is to be 
divided as before, yiz. one itfap to have 808? Per- 
ches, and the other 1 1 $£5.. Firft.for to reduce it 
into a Triangle, draw the .'JfOpes. ED ? JBG,.and 
from A and B makes Lines f afaliel tp them^as A J? 3 
B G ,• then draw the Lines E G 5 E F, and the Tri- 
angle EFG,wjlJ b? eq^al to the .Tarpezia ABCD ; 
which is divided as -before ; ft)* when you have foutfd 
by the Rule oFU^oportion, What; the 6&.Mm y sBafe ' 
muft be 'viz. 31 (Jhains 52 Linfcs y {£t it ; from F to 
H, and dr^w the Line H E, which itedl divide the 
Tjrapeii^ according to the former Projportiofi^ . ~ : 

•^ * * , * 

//o»» to «</««, <»» Irregular FiVe-Sided Figure 
int§ a Triangle , W fo </'>'<& ^ifa^ 

Let A B 6T5e be the Five-fidal Kgure '* t0 re- 
duce which feto * Triangle, draw ^ Lines A C, 
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AD ; atti'paraOfel there to B F, E G, extending the 

.Safe *e»»..Cjtt»-F,wdiraw P«g Gs thcn dr * w «* 
Lines A&&JG, which wi£ r^ake the' Triangle 

A F G equal to the Five-Sided Figure. If this was 
::■■'- -^ £,4 ta 
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to be divided into two equd Parts, take the half of 
the Bafc of the triangle, which is F H, and from 
H draw the Line H A; which divides the Figure 
ABC DE into two equal Parts, The like yon 
may do for any other Proportion. 

J/'m dividing tbt Tht of a Field thetg he Out- 
ward Angles, you may change them after the 
Following manner. 

Suppofc ABCDEbe the plot of a Field; an<J 
B the outward Angle. s " 
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Draw the Line C A, and parallel thereunto the 
Line B F. - I 

Laftiy, The Line CF fliall be of as much force as 
the Lines CB and BA. So is that Five^iided Figure, 
having one outward Angle reduced -into a-fbur-fided 
Tigure, or Irapeqia $ which you may again reduce,, 
into a Triangle asnas been before taught, '"' 
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*£4 Of 2>i\nding Lands. 

ABCDEFGHI is a Field to be divided be- 
tween,; two Men in equal Halfs, by a ftreightLiac 
pTQcee^ing from A.. 

Firft 5 Confider bow to divide the Field into Fivc- 
fided Figures and Trapezia's, that you may the bet- 
ter reduce it into Triangles : As by drawing the 
Line K L, you cut off the Five fided Figure ABCHI, 
which reduce into the Triangle AKL, and mea- 
suring half the Bafe thereof which will fall at Q> 
draw the Line Q A. 

Secondly, Draw the Line M N, and from the 
Point (^reduce the Trapezia C D G H into the Tri- 
angle M NQj which again divide into Halfs, and 
draw the Line QR. 

Thirdly, From the Point R, reduce the Trapezia 
t) E FG into the Triangle ROP; and taking half 
the Bafe thereof, draw the Line R S; and theji have 
you divided this irregular Figure into two Equal 
Parts by the three Lines A Q, QR, RS. 

; Fourthly, Draw the Line A R, alfo QT parallel 
thereto. Draw alfo A T, and then have you turn* 
ed two of the Lines into one. 
* . Fifthly, Froip T draw the Line T S ; and parall- 
k thereto tjie Line R V- Draw alfo T V* Then 
is your Figure divided into two Equal Parts, by the 
two Lines AT and TV, 

Laftly, Draw tfce Line A V, and parallel thereto 
T W. Draw alfo AW^which will cut the Figure into 
two Equal Parts -by a (height l,inc as was required. 

You may if you pleafe, divide fuch a Figure all 
into Triangles; and then divide each Triangle from 
the Point where the divifion of the laft fell, and then 
will your Figure be divided by a crooked Line, whid* 
you may bring into a ftreight toe* as above, 
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This above is a good way of Dividing Lands, but 
Surveyors fcldom take fo much pains about it. I 
fliali therefore Ihew you how commonly they abbre- 
viate their Work, and is indeed. 

An eajte way of diVt&ng Lands. 

Admit the following Figure ABCDE contain 
46 Acres, to be divided irfto Halfs between two 
JVIen, by a Line proceeding from A. 

Draw firft a Line by guefs, through the Figure, 
as the Line A F. Then caft up the Content of either 
Half, and fee what it wants, pj: what it is more then 
the true Half fliould be. 

As for Exa?nple. I caft up the Content of A E G, 
and find it to be but i j Acres ? whereas the true Half 
is 23 Acres ; 8 Acres being in the part A B C D G, 
more than AEG. Therefore I make a Triangle 
containing 8 Apres 3 and ad(J it to A E G, as the 
Triangle A G I $ then the Line A I parts the Figure 
into equal Hal fs f ..,••'.•./■ 

But more plainly how to make this Triangle; 
Meafure firft the JJqe AQj which js 23 Chaiqs, 
60 Links. Doublg thp 8, Acresj they make 16 ;• 
to which add five Cyphers tj5 ftirn then) iqto Chains 
and Links^and then they make i6oooqo; which 
divide by AG k 2360, the Quotient is 6 Chains, 77 
. Links ,• for thp Perpendicular H I y take from your 
.. Scale 6 Chains 77 Links,, arid fet.it fo from the 
Bafe A GF, that the end of the Perpendicular may 
juft touah the Line E D ? which will ba at I t Then 
Jraw the Line A I whickmakestbe Triangle A C 1 

\ 
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Juft 8 Acres, and divides the whole Figure, as der 
iired. 

If it had been required to have fet off the Perpen- 
dicular the ' other way, you muft ftill have majie 
the end of it but juft touch the Lijie ED, as L K 
does: For the Triangle A KG is equal to the 
Triangle AG I, each d Acres. *; •' 

And thus you may divide any piece of r i.and of 
never fb many Sides and Angles, according to any 
Proportion, by ftreifiht Lines through it,' withes 
much certainty, ana more eafe^ tfiari ifc fbrnief 
way. 

Mwtf, you might alfo have drawn the J-lne A D, 
and meaiured tfie Triangle A G D, and afterwards 

have divided the Bale Q p ? according toProj>ortiop, 
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in the Point I .- which I will make more plain in 
ttds following Example. 

Suppofe the following Field, containing 2 7 Acresj 
is to be divided between three Men, each to haw 
Nine 'Acres, and the Lines of Divifion to run from 
g Pond in the Held, lb that every one may have the 
benefit of the Water, without going over one an©- 
J&erVLand: 

firjft Scorn the Pond o draw Lines to every Angle, 
»oA,6B } oC,©D,oE,; and then is the Figure 
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divided into five Triangles, each of which mcafure 
and put the Contents down feverally; which Con- 
tents reduce all into Perches, fb will the Triangle. 

AoB") f 674C 
BoCA \ 3&>\ 
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Perches. 



the whole Content being 4320 Perches, or 27 Atresj 
each Man's Proportion being 1440 Perches. 

From 
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From o to any. -Angle- draw a Line forthefirft 
Divifion-line, as o A. Then confider that the firft 
Triangle A o B ifr bufc.674 Perches, and the fecond B 
©"G 390,'bbth together but 1064 Perches^ Xefs by 37$ 
than 1440, one Matfs Portion, Yofc rmjft therefore 
cut off ttom the third Triangle C©D 3 76 Perches f<* 
the firft 5 Man's Dividing-line j which thus you ma| 
do : The Bafe E) C Is 1 8 Chains; the Content of the 
Triangle IC38 Perches: Say then,. If : 1238. Perches 
give Bafe "i8Chainsj 00 Links, What fliall 3 76 Pea- 
ches give ? Anfwer, $ Chains, 45 Links ; which 
fet from C to F, and drawing the Line © F, you 
have the firft Man's, part, *w%. A" 3> F. 

Secondly, See what remains of the Triangle C®D 
376 being taken out, and you will find it to be 861 
Perches, which is Jefs by 5 78 than 1440. Therefore 
from the Triangle DsEcut'off 578 Perches, and 
the point of Divifion will fall in G. Draw the Line 
© G, which with o A and o P divides the Figure 
into three Equal Parts. . , 

How to Divide a Circle according to any Propor- 
tion, by a Line Concentric^ with the firfi. 

• All Circles ajpe in Proportion to one another as 
t^eSquares of theirs Diameters.;, therefore if you di- 
vide the Square of the Diameter or Semi-diameter, 
and extract the Root, you will Mye your Defire. 

E XAUTL^ 

„ Let ABCDbea Circle to be equally divided 
between. two Men. '•; . ' . 

• - . . ... . v >.J, he 
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The Diameter thereof is a Chains. 

^The Semidiameter i Chain, or ioq Links* . ; * 

The Squares thereof i oooo.. ."-' . 

'Half the Square. 5000. , 

The Root of the Half 71 Linfcs v which take from 

your Scale, and upon the fame Centre draw the 

Circle G EH F,, which divides the Circle ABGD 

into two Equal Parts. 
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CHAR XII. 

dnometry : Or the Men fur at] on 
of Right Lined Triangles: 

He Ufc of the Table of Logarithm Numbers, 
I have fliewed'you in Chap. I. concerning the 
traction of the Square Root. Here follows 

The 



1 69 Trigommetrj. •■"<'. 

J m mi n m ■■■ '" ■ "•'■ • . 

■J* ' ~ . » *w .• .- . «... 

The Ufe of the Table of Sines and Tangents. 

1 

Any Angle being given in begins arid Minutesj 
how to find the Sin&^JFTangent thereoC 

Let 27 Degrees 10 Minutes be given to find the 
Sine and Tangent thereof; firft in the Ttfable of Sines 
and Tangents, at the Head thereof feek for 27, and 
having found. it,iook down the firft' Column on the 
Left-hand under M for the io Minutfes, and right 
againft it under the Title Sin. (kinds the Sine requi- 
red, W£.£,65p J 1 7 j alfo m the fame Line under thb 
{Title Tang ft and s the Tangent of 27 z 10, viz 
9,710282 : But if the Degrees exceed 4$ , then look 
at the foot of the Tables for the Degrees and ypontbp 
Jiight-hand Column for the Minutes \ and right a- 
gainft it you will find the Sine and Tangent above 
the Title Sine Tan. Thus the Sine of "64* Degrees 
50 Minutes is 9^66%^ the Tangent thereof is 
10,328037. 

How to find the Cor fat or Sine Complement ±tht 
Cotangent, or Tangent Complement of any gi- 
ven Degrees and Minutes. 

The Co-fine or Cotangent, is nothing more but the 
Sine and Tangent of the remaining Degrees and Mt 
nutes after lubftraftion from 90 thus, take 25 De- 
grees 10 Minutes from 90 Degrees, 00 Minutes, there, 
Will remain 64 Degrees 50 Minutes, the Sine of 
Which, is as before 9*9566%^ and that is the Site 
Complement of 2 y Degrees m Minutes. 

But 
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But the more ready way to find -the Corfine, or 
Co-tangent of any number of Degrees given, is ta 
look for the Degrees and Minutes as k>eiore taught, 
for Sines and Tangents, and right againft, it under 
Titles Go- line and Co-Tangent ; or above, if th$ 
Degrees exceed 45, you will mid the Co-fine, or Co- 
tangent required : Thus the Co-fine of 30 Degrees 
15 Minutes, is 9.936431 $ the Co-tangent pf 58 
Degrees, 10 Minutes is 2,792974. 

Any Sine or Tangent^ Co'fine $r Co-tangent 
being gtVen^ to find the Degrees and Minutes 
belonging thereto. 

This is only the converfe of the former, for you 
muft feek in the Tables for the Sine, ejj-c. given or the 
nigheft that can be found thereto, and right, againft 
it you will find the Minutes, and Degrees over-head, 
Let the Sine 8,742259 be. given, right againft it 
ftands 3 Degrees io "Minutes. 

Remember that Multiplication is performed with 

tliefe Logarithm Tables by Addition, and Divifion 

by. Subtraction. If I were to Multiply 5 by 4, firft 

I look for the Logarithm of 5, which is 0*608970 The 

Logarithm of 4 is 0,602060 

Added together, they make 1,301030 



r-r 



Which 1301030 1 feek for in the Logarithm Tables, 
and right againft, under Title Num- ftands 20, the 
Product of 5 multiplied by 4. 
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If I were to divide 20 by 5* firft I look for the 
Logarithm of 20, which as above* is 1,301030 
The Logarithm of- 5 is ^698970 

After Subftra^iion remains 0,601060 

and the Number anfwering to that Logarithm, you 
will find to be 4 

And thus by Addition and Subftraftion the Rule 
of Three is performed \vith the Logarithms, 'viz. 
By adding the two Jaft together* and out of their 
Produd fubftra&ing the firft, 

EXAMPLE. 

If 15 give 32, what fliall 45 give? 
The Logarithm of 1 5 is 1,176:91 

The Logarithm of 4 j is 1)653111 

The Logarithm. of 32 is i 5 5o5iyo 

The two laft added together, make 3 , 1 5 83 62 

Out of which I fubtracl the firft, and 1 

there remains f W«7i 



Againft which 1,282271, 1 find the Number 96, 
I aniwer therefore, If 15 gives 32, 45 fhall give 96. 

This you muft obferve to do in the following Ca- 
fes of Triangles, always to add the fecond and third 
numbers together, and from their Produd to Sub- 
ftraft the firft, the remainder will be the L6»a- 
richm Number, Sine, or Tangent, of your required 
Line or Angle. 

Certain 
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Certain Theorems for the better under /landing 

Q(jght Lined triangles. 

i. A Right-lined Triangle is a Figure Compre- 
hended within three ftreight Lines. . 

2. It is either Right- 
Angled, as A, having one 
Right Angle, which . con- 
tains juft 90 Degrees: viz. 
That at b ; or elfe Oblique 
as B, which confifts of three 
Acute Angles, neither of 
them fo great as 90 Degrees ; 
or which confifts of two A- 
cute Angles and one Qbtufe 

viz. at that D. 

3. All the three Angles of 

any Triangle are equal to 

two Right Angles, or 1 80 

Degrees j (o that one Angle being known, the other 

two together are known alfoj or two being known, 

the third is alio known by Subftra&ihg the two 

known Angles out of 1 86 Degrees, the remainder 

is the third Angle. 

To known well what the Quantity of the Angle is, 
take this following Domonftration. 

Let A B C D be a Circle, whofe Circumference 
is divicfed (as all Circles you muft eftbmfo to be) 
into 360 fcqual Parts, which are called % Degrees 
and each of thofe Degrees into 60 Equal Parts 
more, which are called Minutes ; Now a Right- 
angled" Triangle U. that which cuts off one fourth 

M % ' part 
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part of this Circle, viz. 90 Degrees., as you fee the 
Triangle EFG to do. 

An Angle that cuts off lefs than 90 Degrees* is 
called an Acute Angle, as H E F, 

G E I is an obtufe Angle, becaufp the two Lines 
that proceed from E, take in between them more 
than* a quarter of the Circle. - - 

A 




from 
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j „ Every Triangle hath & Parts, *viz three Sides 
and threS Angles ; the Sides are fometimes called 
Legs, but moft commonly in Right- Angled Trian- 
gles the bottom Line, as B C is called the Bafe 
A C the Perpendicular^ and the longeft Line A B is* 
called the Hypothenufe . The Sides are in all in pro- 
portion to the Sines of their oppofite Angles '; fo that 
any three parts of the fix being known, the reft may 
eafily be found* - 

6. When an Angle exceeds 90 Degrees, fubftra& 
it out of 1 80, and Work by the remainder. 

■ 

C A S E i- 

Jn tf(ight- Angled TriangUs, the 'Safe being gi~ 
1/en t and t be Acute Angle at the Safe ; bow 
to find the Hypothenufe and the perpendicu- 
lar. 

In the Right- Angled Triangle ABC, there is gi- 
ven the Bafe A B, which 
is 26 Equal Parts, as Per- 
ches, or the like ; the Angle 
at A is alfo given, which i$ 
30 Degrees : Now to find j^ 
the length of the Hypothec 
nufe A C fay thus, • ' \ ■ 

As the Sine Complement of the Angle at A 

is to the Logarithm of the Bafe 26, 
80 is Radius or the Sine of 90 

to the logarithm of the Hypothenufe A C 30, 




The Sinfc Complement of 30 Degrees is £,93753 1 

The JjLogarithm of 26 is 15414975 

The Radius, or Sine of 90 ^0,000000 

The tw d laft added together 1 1 34 1 49 7 1 



1 
1 
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Remains, after fubftra&ing the firft Numb. 1,477442 
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Which if you look for in your Logarithm Tables, 
you will find the neareft Number anfwering thereto 
to be £0. and fo long is the Hypothenufe required. 

Note in your Tables, when you cannot find ex- 
actly the Logarithm you look for, you muft take the 
neareft thereto, as in this Example I find 1,477121 
to be the neareft to 1477442, Mark alio, that 
whereas I fay, £S the Sine Complement of the Angle 
at A, &c. you may as well fay, as the Sine of the 
Angle at C is to the Log. &c. For the Angle at A 
being given in a Right-angled Triangle, you can- 
not be ignorant of the Angle at G If you mind the 
Rule above, that all the three Angles, of a Triangle 
are equal to two right Angles, or r 80 Degrees; for 
if you take the the Right-angled at B po° and that 
at A 3 o° both known, and fubftraft them out 180 , 
there remains only 6o° for the Ang* e at C But in 
PJirfuance of our Queftion. ' 

• Htip to find the Terpcndic'ultr 

♦ » 

As Sine the of the Angle A G B <So* 

is to the Log of the Bafe 26 X A Bj 
£o the Sine of the Angle CAB 30 

to the Log. pf the Perpenicwlar C B jf. 
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Notejwhcn I put three Letters to exprefs an Angle' 

the middlemoft Letter denotes the Angular-point, 

The Sine 60 deg. is 9,93 7531 

The Log, of the Bafe 26 A B, is 1,4 14973 

§ The Sine of 30 deg. is # 9>69$9 70 

The two laft added 1 1 , 1 1 3 943 

From which fubftratft die firft, and remains 1,17^412 
The peareft Number anfwering to which is iy, 
r which is tjie length of the Perpendicular-line C B. 

Qr oihermfe } the Hypxbemfe being fir ft found, 
yiz. AC 30 you may find the Perpendicular 

thus 
As the Sine of the Rightr Ang.CBA or Ra<^. io,ooooop 

is to the Log. of the Hypoth. A C 30 . 1,477 1 2 1 
So is the Sine of the angle CAB 30 deg. ^698^70 

to the Log. of thevPerpendicular 15 1 1 , 1 7609 1 

CASE ii 

The Perpendicular and Angle ACB being given 

to find the Bafe and Hypothenu/e 
Let the Perpendicular be C B 15, as before the, 
angle ACB 60 deg. to find the Bafe, work thus t \ 
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As the Co-fine of the Angle A C B 

is-to the Logarithm of* the Perpendicular RC i J j 
So is the Sine of the Angle A C B 

to the Logarithm of the Bafe A B t& % , 

The Co-fine of the Angle A C B <$qVis 9>6^Spfo f 

The Logarithm of CB i? is 1,176091 

t The Sirie of the Angle A C B6o, is 9,93 7531 

L The neareft Logi anfwejipg to 26, is 1^414652 



1 For the Hypothenufe. 

f As the Sine complement of the Angle A-C B do* 

is to the Log. of the Perpendicular C B 15 
So is the Sine of the Angle A B C, or Radius 90* 

to the Log, of the Hypothenufe 30 
The Co-fine of the Angle A C B, is 9,698970 

The Log. of the Perpend, CB 15, is 1,176091 
The Radius 10,000000 



The Log. of the Hypothenufe 30 1,477121 

i 

Or otherwi/e thus 5 the *Bafe being firjl found, 

to find the Hypothenu/e, 

As the Sine of the Angle A C B £o 9>9375 3 1 

is to the Log. of the Bafe 26 1,414973 

So is Radius io,ooocoo 
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to the Log. of $e Hypothenufe (30) 1,487442 

Cafe 
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CASE iii 

Jta ffypotbenufty and either of the Acute Angle* 
given, to find the 'Safe and ftrmidicular. 



A^ 3 




Let the Hypothenufe be AC 30; 
The Angle C A B 30 

To find the'Bafe A!B y worj^thus: 



As the Sine of the Right-Angle ? 
C B A 90% or Radius S 

, is to the Log, of the Hypofh. A C 30 
So is tie Co-fine of the angle CAT* 30 



lo,ooooo» 
1,477 m 



to the Log, of the Bafe A B (26) 1 1,41455 a 

1 

To find the 'Perpendicular 8 C t work, thus* 

As the Sine of the Right- Angle? Trt ^ 

CB A <K>° r or RaJus ' X 10,000000 

is to tneLqg.oftheHypoth AC 30 1,47712 1 
So is the Sine of the Angle C A B 30 9>69%91® 



mm ' i' 



to the Log, ol the Perpend. (15) 



1 1,1760? 1 
. Or 
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Or other wife 3 the Safe being found, to find the 

Terpendicular thus. 



As the Co-fine of the Angle CAB -300 

is to the Log. of the Bafe AB 26 
So is the Sine of the Angle CAB (30,,) 



JW753 1 

MH973 
9,69*97° 



11,113943 



to the neareft Log. of the Perpend. (15) 1,175412 



CASE iv. ' 

The Hypothenufe and Safe king giyen, U 
find the two Acuu Angles, vi%. A C *B t a,nd 
CAB. 
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, Let A C, the Hypothenufe, be 300 
A B the Bafe, 26. and the Angle A C B required. 




m ' 

As the Logarithm of the Hypothenufe A C 30 

is to Radius^ or the Sine of the Angle C B A 9^ 
So is the Logarithm of the Bafe A B 26 
. to the Sine of the Angle A C B 60. 

The 



I 
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The Operation. 

The Logar. of the Hypothenufe AC 30 ^1,477121 
The Radius. 10,000000 

The Logarithm of the Bafe AB2<5 MHP73 

The Sine of A CB, the Angle required, 6o°9,93 7^5 a 

For the Angle C A% work. thus. 

As the Logar, of the Hypothenufe AC 30 1 ,477 1 2 % 

is to the Radius 90 10,090000 

So is the Logarithm of the BafeAB26 1,414973 

to the Co-fine of the Angle required 30 9,93785* 



MM 



CASE v. 

The Hypothenufe and Perpendicular being given, 
to find the Angles and <Bafe. 

The Hypotbenufal is 30 
The Perpendicular 15 
ABC a Right Angle. 




N°*v. 
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Kqw to find the Angle at A 7 worl^thus. 

As the Logar of the Hypothenufe A C 30 1,47712 1 

to the Raduis. 1 0,000000 

So is the Logar.of the Perpendicular 1 5 C B 1,1 760571 

To the Sine of the Angle at A 30 9,698970 



m*m 
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To finx the Angle at C, work^ thm. 

As the 'Logarithm, of the Hyponthenufe A C 30 

Is to Radius co 

So is the Logarithm of Perpendicular B C15 

To the Confine of the Angle • w hich is the AngleC<5o 
Laftly, to find the Bale, work £s you were taught 

in Cafe 2, 

Here Note, that any two Sides of a Right- Angled 
Triangle being given, the -third Side may b§ 
found by Extraction of the Square Root, 

EXAMPLE: 

In theljfrght-angled Triangle 
A 5 let the 1 given^fe be 2 o, the 
Perpendifc^uar 15, a**4 the Hy* 

pothenufe required. ^ ^ . 

Squarir tfoTBafe 20, or multi- 
ply it by itfelf, and it makes 400 ; Square alfo the 
Perpendicular 15, and it, makes 225, add the two 
Squares.togpther, and they make 625, from which 
£umm e^traft 'the Square Root^ which R,oot is the 

length 
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length of the Hypothenufal, yiz* 2 j j 

but if the Hypothenfual, and either 20 

of the other Sides be given to find - 625 (25 

the third, you muft Subftraft the 45 

Lefler Square out of the Greater, and the Root of 

the remainder is the Side required : As for Example, 

the Hypothenufe 25 is given, and the. Bafe 20, to 

find the Perpendicular multiply the Hypothenufe 

in itfelf, and it makes* f 625 

Multiply the Bafe in itklf, and ^it makes 400 

which 409 fubftraft from 625, there remains 22 j 

the Root of which is ij, the Perpendicular required. 

CASE vi. 

Of Oblique* Angled Tlain Triangles. 

1 

Two Sides of an Oblique-Triangles being given, 
•and an Angle oppofite to either of the Sides, how to 
find the other two. Angles and the third Side. 




In 
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In the Triangle A BC there is given the Side A B 

40, the Side B C 32 j 

the Angle at A 40 Degrees, 

and the Angle at G is required. ' 

Note, that in Oblique-Triangles, the fame Rule 
holds good as in Right-ang'ed Triangles ,• W3 That 
the Sides are in fuch proportion one to another, as 
the Sines of their oppofite Angles. 
As the Logarithm of the Side BC 32 i}5<>5 150 

is to the Sine of the Angle A 40 9,808067 

So is the Logarithm of the fide AB 40 1,602060 



11,410127 



to the Sine of the Angle at C 53° :1 * S>-S *>4S>77 

To find the Angle it & 

Add the two known Angles together, viz. that at 
A 40, and that at C. 53.18, and they make 93 De- 
grees 2 8 Minutes j which fubftradted from 180 De- 
crees, leaves 86 Degrees 32 Minutes, which is the 
Angle at B. 

Lajll) to find the line AC, fay, 

> As the Sine of the Angle A 40 9,808067 

is to the Logarithm o* the Side B C 3 2 1,505150 

So is the Sine of the Angle 86« t 3 2 Jh999**A 

' -11^04354 



to the Log. ofthe Side A C required 50 1,696287 

Note 
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Note, Though the neareft whole Number anfwe- 
ring to the Logarithm 1696287 be 50 ; yet if you 
go to Fra#ions, the length of the Line A C is but 

CASE vii. 

Two Angles being given, and a Side Oppose to 
tne of them, to find the other oppo/ite Side. 

In the foregoing Triangle there is given the Angle 
A 40 Degrees, the Angle C 5 3 Degrees 2 8 Minutes; 
alfo the Side A B 40 : To find the Side B C work 
thus. 
As the Sine of the Angle °C 53 128 &904992 

is to the Logarithm of the Side A B 40 1,602060 
So is the Sine of the Angle A 40 9,808067 

11,410127 



To the Log of the Side B C, neareft 32 1 ,5 0$ 1 3 % 

.CASE viii. 

Two Sides of a Triangle being given, pith the 
Angle contained by them, to find either of the 
other Angles, 
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In the Triangle ABC 

there is given the Side A B 197 
The Side AC 500 
The Angle at A 40 Degrees ; 
Now to find either of the other Angles work thus. 
As the Log. of the Sum. of the 2 Side 697 2,^43233 

is to the Log. of there Difference 303 2,481443 
So is the Tang, of the half Sum of the; . g 

twoOppofite Angles 70 Degrees $ ™ 9 & 

12,91037} 

to the Tangent of 50 Degrees 4 Min. 10,077144 

tyhich 50 T 4.' added to the half funim of the two un- 
known Angles, m. 70* makes 120* 4^ which is the 
Quantity of the Anele at B. alfo taken from 70, 
leaves 19 deg. $6\ which is the Angle at G 



CASE ix. 

Ihue Sides of an Oblique Triangle being giVen f 

to find the Angles, 




You muft firft Divide your Oblique Triangle into 
two Rigbt-angled Triangles thus, 

In 



v, » • !.• • • 



' J~ 7 



Trigonometry. ... 1^ 

; In the Triangle ABC. 

The Side AC is ' ji 



The Side A B 



M 



TheSideBC ' -"."•' •'•" ^ 

The Summ of the ttito Lefler Sidfes Jf£ 

The Difterance of the two- Leffer Sides . * i & 

As the Log- of the ereateft Sidfe A C 50 i,£?B?7o 
istotheLogatoftheSummofthetwo? nft * 
• - Lefler S&s J6 ' ' X W8188 

fco is the Differ, of the tWoLeffer Sides 16 i*?Q4I2* - 



». 
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to the Log; pf a fourth Number i 8 i,2 53338 



m 
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'Subftraft this 1 1 8 Out of the ppiitft Side Aj(? Jo, 1 
"and there remains? '32, the half of Which, v;z 'itf, \i$ 
the Bafe of ttfdXefler Right-Angled Triangle yuj 
the remaifidef 6f the Line A 'Qtjijs. AD ^^ ffilp 
Bale of the Greater Right- Angled Triangle, into 
which this Obiique Triangle is divided, 

And now of either Right^ngled Triangle BDQ 
or BDA, you have the Bafe and Hypothenu/e gi- 
ven to find the Angles , which you muft do as you 
Were before taught, Cafe ifc 

Note that you may better and eafier find the 4th 
^fcirnber, for dividing an Oblique-angled Triangle 
into two Right- Angled Triangles by Vulgar Arith* 
metik, then by the Tables of Logarithms thus. 

N Square 
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Square the three given Sides, add the twd 
greater Squares together ; and from that Summ 
Sobftraa the Lefter ; half the remainder divide fy 
the greater Side ; the Quotient will be the Safe of 
the Greater Right- Angled Triangle. 

EXAMPLE. 

In the fere-going Triangle, tBe Square of the great* 

eft Side A C50, is 2500 

The Square of the Side AB 36, is l%9 § 

Added together, make 37$$ 

From which fubftraft the Square of the? aoo 

fcaftSide. X V 

Remains 3396 

The Half T^J 

Which I69Z divide by 50 the longeft Side ; the 
Quotient is 35 fy ,theBafe of the greater Right-An- 
gled Triangle, *%>$. A D ; and that being fubftraaed 
out of 50, leaves i6 ( l for the Bafe of the raialkr 
Right-Angled Triangle, t>fe. D C. 



CASE 
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CASE *. 

The three Sides of an Obltqu* TriantU being 
> £tVen, how to find the Superficial Content 
without knowing the ^Perpendicular-. 

From half the Surfim of the Three Side*, JTufcs 
ttract each particular Side. Add the Logarithms of 
Wie three Diflercnces* alfii the Log. of half the SurA 
tof the three Sides together. Half the Total is tttl 
Log. of the Content required. 

In the foregoing Triangle, the Sides ait *ci **< 
v»« thm-finm k va*. Tfe *»<•'*" «•»« -- * * ' 



k The differences between the half Sum ahd each 
particular Side, are i *%<M77i*« 



|* so &<M77i*S l 
17 1.230449 

ihtdfta ,». j£°$ 

*"" Total added 4# j 03 6d 

The Half" 2;47j 186 

The Number anfwetiflg to that Log; is 298 
Vhich is the Content of the Triangle required* 

% Pd&a Arithmetic {, thus. 

Multiply the flrft Di&rence by the Second ; that 
*roduc* by the third * that Product by the HalfSum. 
Laftly, Extract the Square^Root, ahd you have the 

N « Super* 



» 






tg$ Trigonometry.' 

Superfical Content. So 3 multiplied by i7.makes 
51; which multiplied by 33, makes 1683. that 
multiplied by 53, the half Sum makes 891pp. tt* 
Sijuare-Root of whiqh i$3p8»the Content required. 

• * 
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\ Of Heights and Diftancek 
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<H<w to tak$J3etgU ©/> Toyer, Steeply fret, 

or arty fuchthitg. 

♦ . • . • * 

X EC A B bear Tower whofe Height you Woulcl 
JL^inow. £.. 

; jftrft, at any convenient diftance, as at C, place 
ybur Semi-circle>or what other Inftrument you judge 
moft .fit. for the taking an Angle of Altitude, as a 
large Quadrant, or the like, and there obferve the 
^Angle A G B; ; But to be more plain, place your 
Semi-circle at Cj and having turn'd it dotvn by a 
jPlumb, make it to ft^nd Horizontal, Which it does 
wlien a Plummet-line fixt to the Centre foils juft upon 
90 deg. (iri fome Semi-circles there is a Line on the' 
Back-fide of the JBrafs Limb on purpofe lor the fetting 
it Horizontal.) Then firft screwing the Inftru- 
ment .faft) move the Index up and down, till through 
the Sights you efpy the top of the Tower at A. See . 
then what Deg. upon the Limb areiut by the Indep T 

•wfiicb 
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which let be 58, fo much is your Angle of Altitude,."-. 
Meaiiire next the dfflance between your lnltrumait 
add the foot of the Tower, w's, the, tinsC D.whicbi 



■A 




t be 2j Yards: Then have you 'all the. Angles 
,iven, (admitting the Angle or the Tower makes 
vitti the Ground, *oiz*d to be the Right-Angle) and 
the Bale 4 to find the Perpendicular A B ; which yon 
nay do,as you were taught in Cafel. ofTrigonqtye- . 
ry : For if you take 58 from 90, tjiere remains '3* 
or the Angle at A. Then (ay, 



N? 
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As the Sine of the Angle A 3 a 9,7242 1 o 

is to the Log. of the Bafe C D 2 5 i>397944| 

So is the Sine of the Angle C 58 9,928420, 

to die Log. Heighth of the Tower,* j: 1,32636a, 
Aft, or rather AD, 4$ yards, > * .' ' " v - 

1,60115 a 



* •» 



To this 40 Yards you muft add tfc$ height of your 
Jnftrament from the Ground ; or which is better, 
look through yoqr Fixed-Sight to the Tow$r, an<$ 
mark where your Sight falls upon the Tower an^ 
meafure from that place to the ground, which add 
%p the former Height found- In this way of 
taking Hejghths, the Ground ought to be very leve^ 
or you may ma jje great Miftakes. Alfo the T[\)we* 
or Tree Should ftand perpendicular'; Or elfe you 
muft meafure tcTfuch a place, where a Perpendicular 
would fall if if t dqwn j as A B is not a Perpendi- 
cular ; but A 4> therefore meafure the Diftance C 4 
for your Bafe. 

This you may plainly understand by the forego- 
ing Figure ; for if (landing at C, you were to take 
the Height of the Tower and Steeple to B: The 
Angle ECB is the fame as the Angle at A CBf 
and if you meafure only CB or CD, you will make 
the Heighth FE the lame as DA; which by the 
Figure you plainly perteivfe to be a credit Error: 
Therefore to take the £$ghfh £E youmouiffyc*: 

fpre from CfpF. ~ '''i*\\: >l> 
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b^VMMHMnqaMWMMMMMMMMMWMi ' Ml MWWHMMHvan 



Hei&ths and ViJIanies. i $3 



*^*m »■■■■■ ■! - — — p^— ■ »■ 



Afo0 f f *{e r fo Neigh of a Tower , &c 
8>fo/i j«« ftm/jot fomr wgfc *fa Foot thereof. 

* 

In the forgoing Figur% Jet A B be the Tower, 
and fuppofe C B to be a Moat, or fome other hin- 
drance, that you cannot come nigber than C to take 
the Height. Therefore at C place your Inftmment, 
and take (as before) the Angle ACB 5 8 deg. Then 
go backwards any convenient diftance,as to G,there 
alfo take the Angle A G B 3 8 deg. This done fub* 
, draft 5 8 from 1 80, fo have you 122 deg. the Angle 
ACG. Then 122 and 38 being taken from i8oj 
remain 20 for the Angle GAC The Diftance 
GC meaJuredjis 26. Now by Trigonometry, fay, 
As the Sine of the Angle A 2 o p j 3405 z 

is to the Log.of the Diftance G C 26 14,14973 
So is the $ine pf Angle G 3 8 ?7$£34' 

♦ II2043I; 

to the Log.of the Line A C 47 1^70263 

Again, 

/Is Radius the Right- Angle B i«,oooqoo 

is to the J-og. ofthe Line AC 47 1^72098 

So is the §ine of the Angle C 58 9,928420 

< 

To the Log.Heigtb, of the Tower > 1 1 ,6005 1 8 
- 40 Yards > n« 1 ■ « -* 

But ftill,as I told you before, the Ground is un- 
dcrftood to ]p$ level, However, if it be not, I will 
fhew you, 

N^ Bom 
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•long one Side of it, would as well know the Breadth 
of it, as alfo make a true Plot thereof, by putting 
down what remarkable things are feen on the other 
Side. * ■ 

Beginning ato i, the firft Station, caufe one of 
your Aififtants to go to the next bend of the Rivefr 
as o 2, and there fet up a Mark for you j then fee 
What Angle from the Meridian oi, 02 makes, 
which let be N. 6 Degrees W. ,- alfo feeing feveral 
Marks on tbe other Side of the River, taking their 
Bearings, as the Houfe A* which ftands upon the 
Bank, and is a good Majk, tor the Bifeadth oi the Ri- 
ver bears N* w . 52 dee;, the Wind-mill B up in the 
Land, bears N. W. 40 Heg. The Tree C by the Wa- 
ter-fide, bears N. W. ijaeg. All thi? note down iq 
your Field-Book, and meafure the diftance 1, 02^ 
1 8 Chains, 20 Linjc§. After this, coming to o 2* 
fee how the next bend of the River bears from you^ 
viz. 3 ; whfch is N. E. 15 deg. • Sec aHb hotv tte 
Houfe A there bears from you, *viz.S. W. 20 deg, 
The Windmill S. W. ioieg. The Tree N. W. 77. 
Alfo as you are- going forward, if you fee any thing 
pi ore at this fecond Station, taking the faring there- 
of, £$ 4 noted Houfe D up in the Land, bears N. W. 
2 &° And a Gmrch E ploie by the Rivers brink ^ W. 
4° meafure the diftance 2, 3, and placing your In* 
ftrument at 3, the Chincb blears froiji you N.W. 88 
deg. The Hoiife up in the Land D you connot fee for 
the Church, therefore let k a alone tot the next Stati? 
on. But here yt>u may fee forward a little Village F, 
the firft Houfe whcieof bears from you N. W. 52 
deg. Meafure the diftance 3,4»and planting yotir In- 
ftrum. in 4, the firft Houfe of the Village F bears from 
you S. W. 3 z deg. and the Houfe D, which you could 

m 



s 



i8H 



Heights \and Diftance 

' * * — p-*— ii r i ' i , I, i ■ 



tmmrnm 



not fee at the thujtf §tation,S. W. 24° Haying put 
•down all thefe things in your Field Book, it will 
Jookthus, '.*■ ,' ' * 



g iN. W. 4o .18.Q1. 20 Lin. 
.S/'A Tree upon the brink of the River bears 
I J «. N.W.17 00" 

«£/A Wind:mifl up .in the Land N. W.40 00' 
O ^ A H oufeupon the Riv bank N. W. 52° oo> 

® 2 N7iE./ 1 5 1 8 Ch. 10 Lin, ,, 7 ~~ 

The Trie ' f N«W.77 a vThefe-look back to 
TheHtfufe S.W<2*°> t he Observation 0? 

TheJVind-mill S. W 50O 1. 
A noted Houfe far in up the \ 

Lan&'>; v N.,W..28°C Forward Qbferja- 
A ChurSi upon, the River'sv tions. 

ljank \ ' * N/W.^J 



* 



'© 3 N.W.%j, "^oCh. *joLin t 
The Ch. |eai?s RW.88° ? Thefc lookback 
The noted* H. cannot be feen> to the Ob.ofV 2. 
The end 06 a little Village? A - , _, r 

IV f K.Vm 2 i A w^aw Obfervat 



® 





The end SfTHie littfe Village j 

. I ? • ' : ; S r W.32 -tThefe refpe& © 3 
The HouT<£ refpe£ing-.o v af". and 2- 
in the L>nd .iS.W.24 ^. 

■ v - - 1 ,..■<-. 1 .i .r ■ . ' , ' ■ ' ' ■ ' — — — i— ■ — — — i^—— T^** * "* 

♦. - 1 r ' * 

- *■ « ' 

f ,, , J 

To Protract thisy-.dfaWthe Line N S for a Men-; 
dian,and laving youj'Pr otra&or upon It, the Centre 
thereof to <§ 1 ; aotinft N W 6 make a Mark for 
the Line that goes" to 3 2; -Alfoagainft NW 17 

make a Mark for the Tree, and againft 40 and 52, 

■■■- - = ■,-,■ ^j. 

k 
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for the Windmill, and 'Houfe^ Tteh fcofrf e> t: 
through thefe Marks draw .the* Linesc^^eC^ 
Secondly, Take from your Scale 18 Chi .*#Lte 
and fet it off upon the Line© 2, which* 'Will t&K& 
to o 2. Thba lay asaM^theCentrfc 6f'y6taf*f£o- r 
tra&or 3 the Diameter tneieKxf parallel to the LindNSj 
a»d« ma^e* MArks^as y du fcbihihe JPield-Bodk^a ptinfe 
NE15. NW77,S-WiofiSWyo. NW28, 
NW^Vand through thefe^jMarks draw Lines. 
The firft Line directs to your tittrd Station ,• the fe- 
cond Line NW 77.dire<fts you-to*the Tree C upon 
the Rivers bank for that Line cutting the Line 1 
Q fhews you by the Interferon where thee Tree 
flood, and alfo^the Breadth of, thfcRiv^n Alfo thd 
Line 'S W 10 cuts the Line from thefuft Station 
NW 52, in the place Where thkHoi&>^ ftands 
upon the Bank of the River. ( If therefore you draw 
a Line from A toC, it^ tyill re^refent thp fartJjeif 
Bank of the River. Af&t i io you* m ay ^p^dedy oil 
Plotting, -according to thef Notes in y6uf ?itf<$\ 
Book; and you will not 'only h^ve a trite Plot '6f 
the River, but alfo know ttbw fat* the Windemiflfl^ 
*nd the Houfe D, ftand from the Water-fid£ '/^ 

. , J V ,T ' t A \ • •- : I • ' ' ' jl 

How to tak$ the Honsgnt&l-line of a ' HiU, 

< : • • :• .r .. 1 ■ > ->. ' : • ••• ' . • ' ■ i '- ■ 

When .you meafure a Hrfl, Vou muft meafure thef 
Superficies thereforejand accordingly caft up the Con- 
sents* But- when you Plot it doton, 1 b^diife 'you 
Sannot mafce & Convex Superficies uj?on Jf he* Papery 
jroii mpft'opty Plot the Horizontal orBaTe'tlfeRfcrf J 
which youv/ijuft ijudow over, xrtih .ttoeiirfcfea&lariii 
pi a Hill, 'that other Surveyors, tvhen they apply 

youB 
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your Scale therto, may not (ay you were Miftaken. 
And you *ay find this Horhwntal'or Bale-line af- 
ter the lame manner as you have been taught to 
lake Heighths. 

' For fiippofe ABCD a Hill, whole Bale you would 
know* Plant your Semi-circle at A, and «"&* 
Mark to be fet up at B, lb high above the topoftte 



Hill,as the Inftnunent hands from the Ground atAj 
and making yout Inftrument Horizontal, take the 
Angle B AD 58 dig. Meafiire the Diftance A B 
.16 Chains, 80 Links. Then (ay, 
As Radius iooooooo 

is to the Line A B 16 Ch. 80 Lin. 3125309 
So is the Sine Complement of A 5 8" , 97241 10 

to part of the Bale AD 8 Ch.so Lin. 1 1,949s H 

But if you have Occafionto meafiire trie whole 
Hill, plant again your Inftrument at B.and take 
the Angle C BD, which letbe4««£. Meafure 
alfe the Pittance BC ai Ch. Then lay, 
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As, Radius iooooooo 

is to the Line BC 2 1 Cb. 00 Lin. (Log.) 1322210 

So is the Sine of the Angle CBD 4$ 5,8 j <s P34 

tothepartOfthefiafeiX^ijCh. 1 iLin. 1 i^Iy^ 

tVhiA ij. i i. added to* 8. s>o, makes 24 Chains, 
1 Link, for the whole Bafe AG; Which is to be 
plotted, and not AB and BC j although they are 
to be meaftired to find the Content of the Land. 

I mentioned this way, for your better under- 
ftanding how to take the Bafe of part of a Hill 2 
for many times your Survey ends upon the Side of 
a Hill. But if you find you are to take in the whole 
Hill, you need not take altogether fo much pains as 
by the former way. As thus : Take, as before the 
Angle A f 8 deg. Meaf ure alfo A B. Then at B take 
the wholeAng;.ABC78 degS$&n& thefe two from 

■» ^-f emains 44fortheAnglerjitC. Then4ay, 
As the Sine of the Angle C 44 

is to the Log. of the Side AB; 

So is the Sine of the Angle ABC 

to the Log. of the Bafe A C. 

Hovtotakf the Shoal* of a %beZs Mouth, 

anaX<Pbt the /ajnc 

Meafure firft the Sea coaft on both Sides of the 
River s Mouth, as far as you think you fhall have 
*6canon to make ufe thereof, and make a fair 
Draught thereof, putting down every remarkable 
ttong m its true Situation, as Trees, f/oufes Towns 
JVind-mill, &c. Then going out in a Boat to fuch 

Sands 
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Sands or Rocks as make the Entrance difficult, at 
fevery confiderable ben* of the Sands, take with a 
Sea-Compafs the bearing thereof to two known 
Marks upon the Shore, and having fo gone round all 
t£e Sands and RockSj you may cafily upon the $ot 
before taken, draw Lines which fliall interfeft each 
other at every confiderable Point of the Sands, Albert 
by you may truly prick out the Sands, * and give 
good'Dire&ions either for laying Bouyes, or ma£ng 
Marks Upon the Shore for the Dire&iofl of Shipping. 1 

UK A M.T L E. 

- Suppofe the following Figure to be a pefce of foiwf 
SearGoaft. Firft I make a fair Draught of it, with 
theMouth of the River as far up as there is occafion 

Sutting down every remarkable thing, as you fefc 
ere, all but the- Rotks and Sands excepted, which 
t v ajri now going to fhew you how to take. Go in a 
Boat down the River, till you find the beginning of 
the firft Sand A, as at 0,' and there take a Sigfit to 
the Red:Houfe, 4 which let be S. W: 86 deg. alfo tci 
the Tree, which is SB. 6 deg: To Plot Which cftaw 
Lines quite contrary to your obfervatibns j as from 
the JRed-Houfe, dratvV Line N. E. 86, and from the 
Tree a Line N. W. 6 deg. whidrtwo Lines will in- 
terfeft each other in the Point a> which fliews you 
the beginning of the Sand A- Roto along the'fame 
Sand, founding as you go, till you find it hive a con- 
fiderable Bending, and there take again two obfer* 
yations, as before, and Protract them too; when 
you come a-fliore, in like manner. The like do at 
the bending oi every Sand,till either you con* round 
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the Sand, or tome to the t PUce where it joins with 
the Shore, 
It would be too tedious for you, and ti-oublefom 
O & 
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forme, to^ive you a^the Obfervations, I having 
already in tnis Treatise' fo often defcribed the fame 
thing before; therefore I will mention only one 
PUce of Observation .rijore which I Judge fufficicnt. 
In the Sand C, I find the ben 6 ( i.) and there as I 
fhduld do at all the.. reft, I take two Ohferv*itions 
to fuch tilings on the Shore -as are moft confpicuous 
unto me, viz, Firft,-tothe Beacon, which beais from 
me;S.W. 25 deg, Secondly to the Wind-mill, ivhich 
bears from me N. W.4.0 deg. Now after I have taken 
the other Angles or Bends of that Sand, and am con .e 
Home, I draw a Line from the Beacon oppoiite to my 
Observation S, W. 25 deg. viz. N.E. 25 deg. Alio from 
the Wind-mill I draw a, Line S. E. 40 deg. Now, 
where thefe two Lines' in terfeft each other, as they 
do iat 2, 1 mark for one Point of the Sand O In like 
manner as I did this, I' obferve and protrad every 
Liae of the Sand C, and of all the other Sands, and 
Rocks, be # there nevey fo many ; and fo will you 
have a fair Map, fitting for Seamen's Ufe. 

Now to give Diredtfon for Seamen's coming in 
here, draw a Line through the middle ol the South 
Channel* which Line wilt cut both the Church and 
Wind-mill ; fo that ii a Ship coming from the South- 
ward, brfrtg the Church and Wind-mill both into 
onej and keep thqrTfo, fhe may boldly run in, 
till fhe brwgs the^River's Mouth fair open, and then 
fail up the Riyer. Ljkewife coming from the N orth- 
ward, muft firifl: bring the Tree and Beacon both in- 
to one, and keep them fo till the River's Mouth is fair 
open. But left they fliould miftake and run upon 
the ends of the Sands A or B> it would be neceffary 
that a Mark was fet up behind the Red-Houfe, in a 
ftreight Line with the middle of the River, as jk 
Then a $if> sqming ffpjg |he Swtjiward ? orNortfr 

ward. 
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ward, let her keep her former Marks both in one, 
till fhe bring the Red-Houfe and J^ both in one j 

and then keeping them fb, run boldly up the River, 
till all Danger is Paft. I have put down this Wind- 
mill and Beacon, not as if fuch good Marks would 
always happen; but to fliew you how to place 
Marks, or lay Bouys if it be required. 

You mull mind after you have taken alltheSinds, 
to take the Sounding alio, quite crofs the Channels, 
all up and down, and to put them down according- 
ly ; the beft time fordoing which, is at Low- Water 
in Spring-Tides. 

How to know whether Water way be made to run from 
a Spring-head to any appointed Place. 

For this Work, the Diameterof the Semi-cirde 
is a little too fhort: however. an indifferent fhttt 
may be. made therewith, but is is better to get a Wa-r 
ter-level, fuch as you may buy at the Inftrumerft* 
Makers, with which. being provided, as alio with 
two Affiftants, and each of them with a Staff divided 
into Feet, Inches, and Parts of an Inch, go fo the 
Spring-head ; and caufing your firft Aififtant to 
ftand there with his Staff perpendicular, make the 
other go in a Right-line towards the Place defigned 
for bringing the .Water, any convenient diftancc, 
as ioo, iyo, or 200 Yards, and there let him ftand, 
and hold his Staff perpendicujar alfo Then fet your 
Inftfumeut nigh the Mid-way between them, making 
it ftand Level, or Horizontal; and look through th& 
Sights thereof to your firft Affiftant's Staff, he 
moving a pitce of white Paper up and down the 
$t*|£> according to the Si?ns you make to him, till 
through the Sights you cipy the very Edge of tip 
j?aper> ^hen by 3 Sign make him tounderftand 

1 that 
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* that you have done with him ; and let hihi write 
down how many Feet, Inches and Parts, the Papfer 

, retted upon. Alfo going t o the other end of your 
Level, do the fame by the fecttod Affiftant* and let 

. him write down alfo what number of Feet, fjc. the 
Paper was from the Ground. This done, let your 
firft Afliftant come to the fecond Afliftant's Placte, 
and there let him again ftand with his Staff; and let 

, the fecond Afliftant go forward ioo 200 Yards, as 
before ; and placing your ielf and Inftrument in the 
midft between them 5 take your Obfervations alto- 
gether, as before, and Jet them put them down in 
like manner . And fo muft you do till you come to 
the Place whereto the Water is to be conveyed. . 

• Then examine the Nanies of both vour Afliftants, and 
if the Notes of the fecond Afliftant exceed that of 
the firft, you m^y be fute the Place is lower then 
the Spring-head* and that therefore Water may be 
well conveyed. But if the firft's Notes exceed the 
feconds, you may conclude it impoffible^ without 
Jjngines, or the like. 

The firft Afliftant 1 * Note. The fccond Afliftant's Note 

Stat. Feet, Inch, Parts. Stat. Feet, Inch* Parti 

01 4 i 5 Oi 14 5 1 

©i \ 2 4 2 Oi 4 6 3 

Q3 3 5 1/ ®{ 9 2 4 

20 u 8 . 28 i 8 

Here you may fee the fecond Afliftant's Note exceeds 
the firft, 8 Feet, . 1 Inch ; which is enough to bring 
the Water with a t ftrong current, and to make it 
alfo rife up 6 or 7 Feet in the Houfe, if occafion hfe ; 
for fuch as have written of this Matter, allow but 4 
Inches and ^ Fall in a Mile to make the Water run 
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upon any Degree. 
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The USE of the foregoing 

TABLE. 

I Have already fufficiently in the tth Chapter 
of this Book caught you the Ufe of this Ta- 
ble i however, becaufe it is made fomewhat dif- 
ferent from fuch of this kind as have been made 
by others, I will briefly, by an Example or two, 
explain it to you. Admit In Surtreyiiig a Wood, 
or the like, you run a Line N C, 40 Degrees, 
*o Chains : Or in plainer Terms, a Line 10 Chains 
in Length, that makes an Angle with the Meri- 
dian df 40 Degrees to the Eaft-ward ; and you 
would nut down in your Field- Book the Northing 
and Eafting of. this Line, under their .proper Ti- 
tles, N, and E, according io Mr/ tfar7»ooTs way of 
Surveying, taught in the 6tb Chapter. 

Firft at the Head of the Table find 40 Degrees, 
then in the Column of Diftances feek fdr to 
Chains : Which had, you will find to ftind right 
againft it, under the Title N, 7. 7, for the Nor- 
thing, which is 7 Chains, A- of a Chain : And 
for the Eafting, under the Title E, 6. 4, which is 
6 Chains, A of a Chain, as nigh as may be ex- 
prefled in the Tenth Part of a Chain : But if you 
would know to one Link, add ot^ the Diftance, 
fo will 10 be 100, which feek for in the feme 
Page of the Table, and right againft it you will 

B find 



kj 



(< *s ) 

> 

find under Tide N, 763 6, or 7 Chains, 66 Links 
for your Northing, and under Title E, 64, ;, or 
6 Chains, 43 Links for your E^fting : Whfeh found, 

* put down in your Field-Book accordingly ; and 

\ haying. don& fo by all your Lines, if you find the 
Northing and Southing the fame, alfo the Eaft* 
ing and Wefting, you may be fure you haye 
wrought tru?, othecwife not. •■ t \ % , ' 

^ IF the Diftangeconfifts of pdd Chains, and Links, 
as moft comoiooVy . it ifa falk out, then take 
them federally out of the Table, and by adding 

. all together yon will hare y<j>u? Defire. 2 . As for 
Example* * 

Spppofe ray diftance run upon any Line be N % 
% $ Deg. 1 f Chains,xo Links : N 
Fuft in the Table I find the Ch. . Ch. Lin. 
ftorthingof 10 Chains to be ior— -*-8 ^—19 

, * . qoXiqkso i6A 



U- — —4$ & 



•* 

-- i 



which ^Jded tpgethccjttvakej la Chains 4 y Links tV 
tor the Northing of that diftance ton : Id like man- 
ner under jf Deg. and Title 
W, I find the Wefting of the Ch. . Ch. L. 
Jaaxe Line, as here . " 10 — —5—, — 74 

_. i . , 30 Links-' 11^ 

■ ,__ 1- 

by which I concede theNqrtfeigg of tlftt Line to 
%$ 1 2 Cbaiqs 4; Link; T V, antf the Wefting 8 Chains 
.71I4inks.1V: Which thus you may prove by the 
logarithms. 

As 



( '9 ) 

* 

As RaJim ~ " ' ■^ = xo, oooooo 

Is to the Diftance i y. 20— ? f 181 844 

So is the Sine of the Courfe ;$> Deg. 9, 77 8y 91 

■ ■» ■ 

To the Wefting 8 Chains 72 Links 1 2, 9404; j 
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And, as foiiw " ■■ ■ 'io, oooooo 

To the diftance 1 f Chains 20 Links—;, 1 81 844 
So Co-fine of the Courfe yy 9j 9*?? 6 4 



« * 



To the Northing 1 2 Chains 4; Links 1 ;, 09^208 



Mark, if your Courfe had been S E, it would 
have been the fame thing as N W : For you fee 
in the Tables N, and S. E, and W. are joyned to- 
gether. If your Degrees exceed 45-, then feek 
for them at the Foot of the Table : And over the 
Titles N, S, E, W, find out the Northing, South- 
ing, Eafting orWeftipg. 

I chink this to be as much as need be (aid con- 
cerning the preceding Table : As for the finding 
the Horizontal Line of a Hill, and fuch like 
things by the Table, before you have half well 
read through the Chapter of Trigonometry, your 
own Ingenuity will feft enough prompt you to 
it. 
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47i 



j 



47* 
473 

474 
475 
476 



47 I 
478 

479 
480 

483 
484 

485 

486 



487 
488 
489 
490 

491 



491 

49? 

494 
495 
496 



! 497 
J 498 

|499 



Logatith* 

2.669317 
1.670146 

1.67 1 17 3 

1.671098 

1.^73011 

1.67394* 
1.674861 

1675778 
1.676694 
1.677607 

1.678518 
1.679418 
1680336 
1.68U4f, 

l«68lI45 

I.68JO47 

l68394> 
I.684845 

1.685741 
1.686636 

1.687519 
1.688419 
I.6893O9 

1.690I96 
1.69I08l 

1.69196$ 
1.69l847 

1.6937i7 
1 694(505 

Z.69548Z 

16963S6 
1 6971Z9 

1.698 roi 



500' 1.698970 
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I 


50I 


Logarithm 


• 


N. 
534 


Logaritb. 




567 


Logaritb. 


2.699838 


2.727541 


275*583 


501 


2.700704 
2.701568 




$35 


2.728354 




568 


2.754*48 




5o* 




55<5 


2.729165 




569 


2.755111 




5<*4 


2.702430 




537 


1.729974 




570 


2.7S5875 




505 

506 


2.703291 




538 
539 


2.730782 


■ 


57i 

572 


2.756636 




2.70415 1 


2.791589 


2.757396 




507 


2.705008 




J4o 


2.732*94 




57* 


i.758i55 




$08 


2.705863 




54* 


2.7***97 




574 


1.758912 




509 


2.766718 




54i 


2.7**999 




57J 


2.759668 




510 
5" 


2.707570 




543 
544 


2.?*4799 




576 

577 


2.760422 




2.708421 


2.7*5599 


2.761176 




in 


2.709269 




545 


2.7*6397 




578 


2.761928 




5*? 


2.710117 




S4<5 


2.7*7 192 


' 


579 


2.762679 




5H 


2.710963 




547 


i.7*7987 




580 


2.76*418 




5i5 
*i6 


27U807 


» 


548 
549 


2*7*8781 




581 
581 


2.764176 




2*711649 


2.7*9572 


2.764923 




5i7 


2.71*491 




550 


2.74036J 




585 


2765669 


\ 


5i8 


2.714329 




551 


2.74" 5i 




584 


2766413, 




5i9 


2.715167 




55x 


2.7419*9 




5 8* 


1.767156 




510 
5ii 


2.716003 




553 
554 


2.742725 




5«6 
"58? 


2.767898 




2.7160**8 


2*74*509 


2 7686*8 




512 


2.717671 




555 


2.744293 




588 


2.769*77 




5*? 


2.718502 




556 


1J45075 


. 


589 


2.770115 




<M 


2.719**1 




557 


2.745855 




590 


1.770852 




5*5 
5i6 


2.7201 S9 


- 


558 

559 


2.7466*4 


/ 


591 

J9* 


2.771587 
2.772322 




i.720986 


2.747412 




527 


2.721811 




560 


2.748188 




$93 


277*055 




528 


2.7226*4 




56l 


2.74896* 




594 


2.77*786 




529 


.2.723456 




562 


2-7497*6 




595 


2.:745I7 




5J* 
5*i 


2.724276 




56* 

*6 4 


2.750508 




59* 
597 


2.775246 ' 


\ 


2.725095 


2.751279 


2 775974 




5*2 


2.7259" 




56s 


2.752048 




598 


2.776701 




5*3 


2.726727 


■ 


566 


2.752816 


599 


2.777427 




5*4 


2 7i?H* 




567 


2.75**582 J , 600 2.77815! 
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N. 
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Logarith. 


N. 


Logarithm 




N. 

667 


Logarith, 


1 


2.778874 


1 


6J4 


2.802089 


2.824126 • 


601 


2.779596 


1 


655 


2.802774 




668 


2 824776 




605 


2.780517 




656 


2.8C54S7 


- 


669 


2.825426 : 




604 


2.7810*7 


' 637 


2.8.4129 




67c 


2.826075 


1 


605 

606 


2.781755 




63B 
659 


2.804821 




671 
672 


2.826725 • 

2.827569 ; 




2.7R2475 


,2.805501 




607 


2.785189 


640 


,2-.8c6i79 




675 


2.828015 




608 


2.782904 


> 


641 


2 806858 




674 


2.82865$ 




609 


2.784617 


» 


642 


2.807555 


675 


2.829504 




610 
611 


2.785529 


1 


645 
.644 


2 80821 1 1 


676 
677 


2.829947 




2.786041 


2.8c 8886 




2.850589 


612 


2.786751 


• 


645 


2809559 


\ 


678 


2*851229 


i 


? 6X1 


2.787460 




646 


2.810255 




679 


2.851859 




614 


r.788164 


6 4Z 


2 810904 




€80 


2.852509 


! 


6I5 
6l6 


2.788875 





| 648 
649 


2.811575 
2.81224$ 




68i 

682 


2855147 


■ 


2.789581 


2.855784 




6l7 


2.79028^ 


• 


650 


2.812915 




685 


2854421 




6l8 


2 790988 


k 


651 


2.813581 




684 


2.855056 


1 


6l9 


2.791691 




652 


2.814248' 




685 


2.855691 




6lO 
621 


2792592 




453 

..6*4 


2.814915 


1 

• 


686 
687 


2.856524 




2.795092 


2.815578' 


2.856957 


6ll 


2795791 




6$S 


,2.816241 




688 


2.857588 




6l3 


2.794488 


• 


656 


,2.816904 




689 


2.838219 J 


6Z4 


i.795i85 




657 


2817565 




690 


2.838849 1 


625 

• **» 1 » 

. 626 


2.795880 




658 
659 


2.818226 


* 


691 
692 


2.859478 




1.796.574 
2.797268 


2.818885- 


2.840106 




627 




66o 


2819545 




695 


2.840753 | 


628 


1797959 




66i 


2.820201 




;694 


2.841359 1 


629 


2.798651 


1 


662 


2 820858 




>695 


2.841985 


. 640 
.6*1 


179954 1 
2.800029 




'661 

_ 

.664 


2.821514 




696 
697 


2.84*609 


> 


2.822168 


2.843133 


6n 


2.800717' 




665 


2.822822 




698 


2.843855 




-655 


2.801404 j t 


666 


2825474 




699 


^•844477 : 




624 


2.802089 1 


667 


2824126 


700 


2845098 


> r 


? 


70c 
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1.845718 
1.846557 
2.8469s 5 

2-847 57 3 
1.848189 



701 
702 
703 
704 

7o5 

706 

i 707 
708 
709 

! 7io 

711 
711 

7*3 
7H 

71 * 

716 

717 
718 

719 

720 

721 

712 

7M 

715 



716 

7*7 
728 

729 

7J6 

7?? 

73* 
733 
7Ji 



2.848805 
2.849419 
2.850033 
2.850646 
2.851258 

2.851869 
2.8J 247^ 
2.85 1089 
2855698 
2*854306 



2.85491 $ 

2.8555*9 

2.856124 

2.856729 
*.8573S* 



*-857935 
1.85»537 
2.859138 

2.859739 
2.8603 38 



2.860937 

2,861534 
2.8621 3 1 
2.862.728 
2.863313 



2.863917 
i.864511 
2.865104 

z.§65&§ 



N. 

♦ 

;734 

7*5 
73<5 
737 
738 



739 
740 

74* 

74* 
743 



744 
745 

74*J 

747 

74^ 



Logarithm 

i .86 5 696 
1. 866287 
2.86637? 
2.867467 
2.868056 



749 
75c 
75i 
75* 
753 



I 



1754 
7S5 
7J6 

757 
7*8 

759 
760 

761 

761 

763 

764 
765 
766 



1.868643 
1.8691J2 
2.869818 
2.870404 
2.870989 
•■— ■^■■■•^ 

z.871573 
2.872156 

1.872.730 

2.873321 

2.873902 

2.874482 
2.875061 
1.87J636 
1.876218 

2.876795 



2.877371 
2,877947 
2.878522 
2.879096* 
2.879669 

2 880242, 

2.8808x4 

2.88x385 
2.881955 

2.882525 ' 



1.883093 

2.88366c 

2 884229 

767(2.88479^' 



I 



D3 



N. 

767 
768 
769 
77o 

I 77i 

772 

773 
774 

m 

776 



hogarith. 



m* 



777 
778 

779 
78o ; 

78i 

782 
783 



2.88479s 
2.885361 
2.88*9*6 

2.886491 
2.887054 

2.887617 
2.888179 
2,888741 
2889302 

2.889862 



2.89041 T 
I.890979 
2,991537 
I.891695 
1891651 



2.893107 
2.893762 

784U.8943?6 
-°- 2.894869 

2.8954*3 

2.895975 
2.896516 
2.897077 

1,897627 

28987I5 
2.899273 
2.899821 
2.900367 
2.900913 



785 
786 

788 
78 ? 

790 

791 

/' 

79* 
793 
794 
795 

79<S 

797 
798 

799, 

800 '2.903089 



2901458 
2.902603 
2.922547 



,• 



"W 



800 



17*^ 



imr 



■rsrr 



/ "j* 
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801 
801 

804 
805 

806 
807 
808 
809 
810 
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8n 

811 
8u 

816 

817 

818 

819 
81c 



Logarithm 



1.90*633 

i-9°4*74 
1.904716 

1.905156 

1.905796 



1.90635$ 
1906874 

190741 1 

1 907949 
1.90848s 

m 1 ■ ■ ■—«— 
I.9O9OI I 

1,909556 
1.9 IO09 I 

1.9I06Z4 
1.91 I I 58 



8ll 

8ll 

813 
8l4 
825 

8l6 
827 
8l8 
82V 

8*o 
~8p 



2.91 i69q 
2.912221 

19J.1753 
2.91 32*84 

2913814 



^914345 
2 914872 

2.91 5 J99 
1.915917 
2.916454 

2.916980 
> 9'7506 
1 918030 

2.918555 
2.9I997 8 

- -« ■ mmmm*m ^~m 
2.9I960I 



834 



832 2.920123 



2.920645 
2.921166 



N. \Logarith 

— l^r 

834J 

835 

836 

837 
838 



839 
840 

841 

842 

843 

844 
845 

846 

847 
848 



2.921166 
2.921686 
2.922206 
2.922725 
2.923244 



849 
850 
851 
851 
853 

854 
85 5 
856 

858 



2.023762 

2.924796 
1.917311 
1.925818 

^■^ ^mmm ^— ^mm m 

2.926342 
29268$7 
2.917370 
2.927883 

2.928396 

2.9289Q8 
2.919419 

2.929919 
2.930439 
2.930949 

1.931458! 
1.93I-966 

^931474 
193198? 

1.933487 



859 *-93399* 

860 2 934498 

861 1935603 

862 1935507 

863 2.93601 1 

864 2,936514 

865 2.937016 

866 2.937518 
§5712.938019 



I 



N. 



867 

868 

869 
870 

871 

871 
2 7J 

875 

87(5 



Ldgtrith. 



1.938019 
2938S19 

2.939019 
2.939519 

2.940018 

1.940516 
1.941014 

*.94iSH 

2. 94*008 

1.94**04 



* 77 
878 

879 
880 

881 
882 

88; 

884 

885 
886 



1.94*999 
2-94M9S 
1.943989 
1.944483 
1.944976 



887 
888 
889 
890 
891 



1.945468 
1945961 
1.946452 

1 94694? 
1-947 4 H 



892 
893 
894 
895 
896 



1 947914 
1.94841 3 
1948901 

1.949590 
2940878 



1 950365- 

2 95^85 1 
2951338 
2.951823 
2.952308 



897 
898 

899 
900 



1.951791 
1.953176 

*953759 
*954MS 



900 
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LegMritb 




iff. 


Logarith 




iff. 


Lagarith. 


901 


1.9 S 471 * 


«4 


1970147 

2.970812 


967 


1.985416 
1.98587 s 


go; 


1.055107 




9lS 




96IJ 


00) 


x. 95 5688 




9)6 


1.971176 




969 


1.9863 24^ 


904 


1,956168 




9*7 


1,97173? 




97i 


1.986771 


90s 
906 


*.9S«49 




9)8 


1^7210) 




971 


I.987119 


2.9571*8 


939 


i.97i6« 


9?a 


z.987666 


907 


2,9*7607 






»-97Jli8 




"73 


1.9881 1) 


908 


1.958086 




94' 


1-973589 




974 


2.9885 S9 


909 


1.9S8||S4 




941 


1.974050 




97 < 


2.98900s 


910 


1.959041 




943 


1-974J" 




976 


1.989449 


911 


»-9S95'8 


944 


1-97497* 




2.98989S 


W» 


1-95 °99S 




945 


1.975 4ii 
1.97SB9I 




1990J39 
2.99078) 


913 


2.960471 




V46 




914 


1.950946, 




947 


1976349 




1.991116 


9iS 


1.961411 




94« 
949 


1.9768C8 




1991669 


9i6 


1.96189; 


1.977166 


1.9911 11 


917 


1961569 




95o 


1.977714 




1991JS4 


9i8 


1.96184; 




95i 


1.978181 




1-991991 


919 


1.96ms 




9« 


1.9786)7 




1.9934J6 

J-993077 


9*0 


2.963788 




9S3 


1.97909] 




91 1 






954 


1.979548 




1-9943 »7 


911 


1.9^47?! 




951 


1.98000} 




1-9947S6 


9*3 


1965101 




956 


1.980458 




1.995196 




1.06(67* 

1.966141 




917 


1.980912 




1-9956) s 


9^5 




958 


1.981)66 




J.996074 


916 


1.966611 


949 


1.981819 


i-99<5ii 


sub 


1.967079 




960 


1.981171 




1-996949 
2.997 ? 86 
2.997813 


1-9*7 14ft 




961 


1.98171 J 






1.968016 




96z 


1,98)175 




pjo 


1.96848) 




96) 


1.983626 




1998259 


91i 


1.968949 




964 


t.984077 




2.99869s 




1.9694(6 

z. 96988* 




96s 


a.984517 




1.9991)0 






966 


1984977 




2.99956s 








967 


1.985416 
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Shewing farther ; ' '-, 

* • - * 

How to Survey by the Chain 
only : With ah ufeful Ta« 
b^e to that Purpoie. 

* 

HAVING, in the fixth Chapter of the foregoing 
Treatife, taught a ready and eafy Way for taking 
the quantity of an Angle in the Field by the Chain 
only 5 and underflanding it to have met with good Accep- 
tance among Surveyors and others : I thought it proper 
to fay fomething more on that Subjeft, the prefent Op- 
portunity of a new Edition of the Book inviting me 
thereto. And that this way of working may be pra- 
> £Hfed as quick and true as any in the World, with all the 
coftly Inftruments that ever were invented, there are two 
feeming Difficulties to be removed. The Jirji is, when 
the Angle grows very obtufe, that is to fay, containing 
i 70 Degrees or more, then the Subtendent or Chord-Line 
will hardly be diftinguifhable between five or fix Degrees, 
there being but | Part of a Link difference between 170 
Deg- and 171 Degrees, and not above T V Part, between 
175, and 179 Degrees. To remedy which, you need 
not take the Quantity of that Angle at all, especially if it 
be an inward Angle, but meafure dire&ly from B to C, 
and when you come right againft A> take an Off-fet (which 
ypu tmy do with a Rod or Line alone, as true as with a 

Crofs 



Qrofs or other Inftrument) which Off-fet, put down it) 

your Field-£fiok» will dp the Bufinefs when you come tp 

ptotraft, as well as if you had takers 

die Angle in the Field : But if .that 

does npt pleafe you, or a*ny other 

Reafon nec^flu^te you to tak£ the 

Angle A % there .placf a ftrong Stick in 

tte-Vjery Aigle A % and putting the 

Sing of the Chain over it, ftretch it 

out at full length, both in the Line AB 

and AC y and where the end of the 

C^hain falls, there place Sticks alfo, 

a* at D and G. y Remove your Chain 

from A f and put the Ring over the 

Stick at D, and ftretch it put at adtien* • 

tureas towards E : Now you fhould 

have another Chain or .a. fmall Line 

(which you may carry in your Pocket) 

cxaftly of the length of a Chain, with 

a Loop at each End, which put over 

the Stick at A* and taking the other ' 

IfOop of the Line in one Hand, and 

the loofe End of the Chain in the 

Other Hand, go backward, till both 

being ftretched (trait, meet at £, 

then have you found D AE> $n £qui~ 

lateral Triangle confifling of 6 t o gX/f 

Degrees 5 to which add another E- r : 

2 unilateral Triangle by loofing the 
ibain at D, and putting it over the 
Stick at 22, letting the Line remain 
as it was fattened at A> and taking 
the loofe Ends ^gain «f the Chain 
and Line in your H^nds, go back- 
wards as before, until both being 
ftretched flrait, meet in F. So h<*ve 
you found two Equilateral Triangles, 
or 1 zo Degrees.' Laftly,' with your Chain, meafure the 
neareft Diftance FG y which fuppofe to be 84. Links and^ 
half, which Sum look for in the following Table, and right 
^gainft it you will find jo Decrees, which adcjed to 12^ 




(I) 

jmke 1 70 Degrees, the Quantity of the Angle fought, or 
if you have not a Mind to ufe the Table, you may note* 
it down in your Field- Book, thus, A A 84 £> fignifying 
that Angle confifts of two E<juiiaterals and 84 ? Links for 
its Subtendent, and you may plot it by doing with your 
Compares upon the Paper, what you did in the Field with 
the Chain. But now perhaps you may be ready to fay 9 
You pretend to teach how to take the Quantity of an ob- 
tufe Angle with the Chain only, and here is a Line re* 
quired, or two Chains at leaft. Well then, you /hall pre- 
sently fee how to do it with one Own only. Let E A I 
in the following Figure, be the Angle of 1 70 Degrees, xnea* 
fure from A towards B and C, half a Chain on each $ide» 
Us to D and £, where flick dawn Sticks, and one at A % 
then put the Ring at one end of the Chain over the Stick 
at A, and the other end over the Stick at D, and taking 
the Chain in the middle by the Ring that is compaonly at 
the End pf 50 Links, go backwards till both Parts are 
flrait, and there flick down a Stick, as at F. Then 
lpofe the Ring fjrom D, and put it over the Stick atF, and 
taking the very middle of the Chain, make both Parts 
flrait, which they will beat C, where flick down a Stick, 
from which mealure to £, noting it down in your Field- 
Book A A 42 7, and when you plot it, remember to make 
your Equilateral s but of 50 Links the Sides of them : I 
fay, when you plot it, for you may not in this Cafe have 
recpurfe to the fpllp^yipg Taslb, that being piade to the 
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Radius of 100 Links, unlefs you double the number oi 
JJnks fpupd between C w d £5 or, which is better, when 

you 
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ypu have finifh'd your ttfo Equilaterals, one end of the 
Chain hanging at A y ftretch the other at full length over 
the Stick at 6 9 which will fell at tf, then meafuring the 
near ?ft Difiance between H and C, you will find it to be 
84 £ Links, againft which in the table, fland 50 Degrees, 
which added to your two Equilaterals, make 1 70 De* 
grees For the Angle A. [See tbn figure.] 
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, J^utnowif you had rather ine^fure this Angle, by firft 
taking out t a right Angle from it : "thus you may do to. 
find;the Perpendicular for the right Angle: £#* the Ftptre 
oHtke *tber Side*] Put one Ring of your Chain over the 
Stick at the Aiujlp A t and, ftretghing out the Chain, let 
the oth,er end fajl any where at fdyenture, as at B or C, 
where flick a Stick through the Ring, and loofing tjiat 
End at A> take it in your Hand, and ttretching it flrait, 
fee in what Part it will juft touch rhe Hedge AE, which 
will be at £>, if the othef End be atC j or at E, if the 
other End be at £5 and there make a M^rk, which done, 
keeping theEtid of the Chain in your Hand go backward 
from B or C, to wards or F, till your Chain is flrait, then 
moving your felf fide ways to and fro, till you perceive 
your Ch^in to lie in a flrait Line with BE, or €JD^ at 
the End of it place a Stick, as at F or Q % frorp whence 
to A will be a Line perpendicular to A E^ wherefore 
from A fet off one Chain in that Line which will fell *t 
H, and one Chain upon the Linear, which falls at I, and 
meafuring the Diflance H I, you will find it 128 Links T \ 
Parts of a Link, or 80 Deg. which added to the right An- 
gle makes 1 70 Deg. which was the Angle required. 

Qtherw^fe you may take a Right-Angle, by fixing one 
Eqd of the Chain in the Angle it felf, and the other JEnd 
at 40 Links diflance in the Hedge,, tfien t^ke 50 Links in, 

one 
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one hand, and 30 in the other, and ft retch both Parts 
ftrait; their Meeting will conftitute a Right Angle ac- 
cording to the well known Axiom, that 3, 4, and 5 nuke 
t Right- Angled. Triahgle, 

Many other Ways might be fhewn, to take a right Angle 
in the Field by the Chain only, as alfo otherwise to mea-* 
fure the Quantity of an obtufe Angle .5 but I omit them* 
leaving it to your own Pra&ice and Ingenuity : Only one 
Way more and the very beft, to take the Quantity of 
this obtufe Angle, which take as follows* 

In the following Figure let A be the Angle required to 
be taken in the Field 5 by the Chain firfl from A> fet.off 
two Chains, one to 2?, the other to C, then fixing one 
End of the Chain in B, ftretch the other direft in aftrait 
Line towards C, making a Mark where the End fills, 
which will be at 7 5 meafure the Diftance from 7 to A^ 
which fuppofe to be 8 Links ■& Parts of a Link, look in 
the following Table, and right agajnft it you Will find 



5 Degrees,which doubled (the Angles AC f^znAAB 7, be- 
ing equal, becaufe the Sides AB and AC vet equal, and 
it) makes 10 Degrees, which fubtrafted from 180, leaves 
1 70 for the defired Angle at A* 

But now if this had' been an outward Angle, as we will 
fuppofe the' following ; you have no ignore to do, but to 
continue one Line, as for Example, the Line D A to C, 
one Chain, and alfo to fet off one Chain upon the other 
Line from A to B* then meafure the Diflance B C, which 
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fay to be 17 Links ■£, farts of a Link, which anfwers in 
the Table to 10 Degrees, which is the Complement of 
the- Angle A to 180 Degrees ^wherefore take 10 from 180, 
remains 170 for the fought outward Angle. 

By 
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By this time, I hope, the Difficulty of meafurbe obtiifc 
Angles is well removed, and the Matter made plain and 
cafy : As for acute Angles, and fuch obtufe ones as are 
but a little bigger than 90 Degrees, you have the Way tt 
ineafure them already in the dth Chapter of the foregoing 
Treatifej with fundry Ways to meafure * Field with the 
Chain only, to which I refer you. 

It remains now to fpeak of the feeond feetning Difficul- 
ty, which lies in the Trouble of plotting after this way: 
To remove which, you may hare a Protractor made with 
Links on it inftead of Degrees, or both, if you pleafe* 
which the Inftrument-maker iiiay foon do, by the help of 
this Table. Or you may very well ufe your ordinary Pro* 
traclors j (or having a Copy of this Table in the Field 
with you, you may at once note down the Degrees of 
every Angle, without mentioning the Subtendents it all* 
or if you do only note down the Subtendents in your Field- 
book, when you come home, you may ait once take ill 
the Angles in Degrees anfweraole to them, 4nd'fo plot 
with an ordinary Protractor, as at other times. I bate 
made the Table but to 140 Degrees $ for is I told you be* 
fore, when an Angle exceeds that, yourbeft way of mea- 
furiag it, is as has been juft now taught. 

What has been already fa*id I prefume to be fuflkienttcf 
explain the following Table, and the Ufe thereof, there- 
fore fhall n6t trouble you with Repetitions .5 only defire 
you to remember j that the Table is made for the Radiui 
of one Chain, or 100 Links : And the Subtendents, or 
Chord Lines are in Links, and decimal Parts of a Link: 
So that, when you would ufe this Table, you inuft fet off 
but one Chain from the Angle (you defire to know the 
Quantity of) on either Hedge, and meafuring theneareft 
Diflance between the two fends of the Chains a-crofi 
from Hedge to Hedge, look for the Number of Linjb 
In the Table that nearefl Difiance contains, and right 
againft it you will find the Quantity of the Angle *i 
true, if not truer, than if it had been tiken % the hti 
Semicircle^ Cirikmferentor, or Tbeodtlite. 
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exampl£ 

In Folio 113 of the foregoing Book) I would know die 
Quantity in Degrees of the Angle cEe> whofe Subtendent 
is there (accounting^ one Chain Radius) faid to be 80 
Links : ' Accordingly I look for 80 Links in the Table, 
and the neareft Number to it is 79 Links -^ Parts of a 
Link, and right again ft it ftand 47 Degrees : Wherefore 
I fay that Angle confifts of 47 Degrees, and a little more 5 
and tho* it be needlefs* yet if you defire to know how 
much that odd rV is (which is wanting to make up 80 
Links) you may fee by the Table* that in an Angle of 
this fiignefs one Link and half raifes a Degree 5 fo that 
Jr Farts of a Link is juft 12 Minutes* The exaft Angle 
therefore Is 47* izK 

What hats been faid concerning Meafuring a Field, or 
taking an Angle by the Chain only, either in the Appen- 
dix, or Sixth Chapter, may as well be applied to a Pole or 
Rod cut out of the Hedge and divided into 100 equal 
Farts $ and indeed you may altogether as well, and much 
quicker, do it with a Rod than the Chain, every Divifion 
of the Rod anfwering to a Link of the Chain : But then 
you muft take care your Rod be ftrait 5 and the Table 
ierves as well for a Rod fo divided as the Chain, only in 
cafting up there is a Difference (which your ownReafonand 
the foregoing Treatife will fufficiently explain to you) un* 
lefs in Measuring the Length of the Lines, you call every 
4 Poles 1 Chain, and every 4 Divifions of the Pole 1 Link $ 
then you may caft it as if it had been meafured by the 
Chain : But there is no need for that, that I know of. 
You may have, I fuppofe, in Crooked-Lane, a Rod made to 
fhootone Part into another like a Fifhing-rod, to be ufe«l 
as a Cane, in the Head whereof may be a fmall Compafs ; 
which alone is Inftrument enough to furvey any Piece of 
this Earth) be it Mannor or larger : And if fo, what need 
is there of a Horfe-load< of Brals Circles, and Semicircles* 
heavy Ball-Sockets, wooden Tables and Frames, and 
$ legged Staffs, cum muhis aliis, unlefs to amufe the ig- 
norant Countryman, to make him more freely pay the 
Surveyor? 
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i «*7 

3 5* 

4 7-o 

5 8.7 

6 io. $ 

7 12.2 

8 .14.0 

9 iS-7" 
io 17-4 
ii ip.r 
12 20.9 

1} 22.6 

14 24.4 

15 26.1 

16 27.8 

17 29.6 

18 31 .3 

19 35«° 

20 34-7 

21 36.4 

22 58.2 

23 39-9 
2441.6 

»5 43-3 

26 44.9 

27 4 6 -7 

28 48.4 

29 50-1 

30 51.8 

3* 53-4 

32 55. t 

33 56.8 
34-58.5 
35 60 . 1 * 
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3« 

11 
38 

39 

4° 

41 

42 

43 
44 
45 
4* 
47 
48 

49 
50 

5*; 

53* 

54 

55 

56 

57 
58 

59 
60 

61 

62 



6i-8 

63-4 
65 • 1 

66.8 
68.4 
70.0 



71 
73 
74 
7<* 
7« 

79 
81 
82 

84.5 
$6.i 

8^7 
89.2 

90.8 
92.3 



7 
3 
9 

5 

2 

7 
3 
9 



93-9 

95-4 

97-0 

98-5 

JOO-0 

101 • 5 
103. o 
104.5 

64 106.0 

65 107.4 
108.9 
110.4 
1 11. 8 

113. 3 
1*4.7 



66 

67 
68 

69 

1 70 
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71 116 

72H7 

73 "9 

74 xl <> 

75 f *i 

76 *2$-I 

77 Xi 4^ 

78 125-9 

79 "7 fl 

80 128*5 

81 i*9*9 

82 131-2 

83 132-5 

84 133-8 

fo *35* 

86 i?6-4 

87 137*7 

88 139-0 

89 140*2 

9° *4* -4 

91 142-6 

92 143.8 

93 M5-° 

94 146.2 

95 147-4 
9* 148.6 

97 ?49-8 : 

98 15 1. o 

99 152. 1 
100 153.2 
iot 154.3 
102 155.4 

W »56. J 

104 157 .6 

105 1 58.} 
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107 
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I09 

I to 

III 

112 

II J. 

114 

"I 

Il6 

It? 
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1 59 • 7 

160 • 8 

161 *8 
162*8 
163 -8 

* 6 4'o 

165 *o 

1 66 • 8 

167* 7 

168-7 
169-6 

170-5 
ti8 17-1 .4 

U9 172-3 

120 173 .2 

121 174. x 

122 174.9 

123 175*7 

124 176.6 

125 177-4' 

126 178.2 

127 179.° 

128 179.8 

129 180 . 5 
13^ 181 -3 

131 182 .0 

132 182 .7 
133-185.4 
134 184 .0 
13 5 184.7 

136 185 .'4 

137 186 - 1 

1 38 t86 * 7 

139 r§7-3 

140 187.9 
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